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EisXcLaLJL'tm Invention 
The present invention relates to heterocyclic 
compounds which are sodium/proton exchange (WMl 
10 inhibitors and are useful as antianginal agent® and 
cardioprotect ive agents , 



In accordance with the present invention, novel 
heterocyclic derivatives are provided which are 
sodium/proton exchange (SEE) inhibitors and have the 
structure I 

I - 

including pharmaceut ic&lly acceptable salts thereof and 
all at ereoi comers thereof, and. prodrugs thereof, 

wherein n is an integer from 1 to S; 

X is N or OR 5 wherein R 5 is H, halo,, alkenyl, 
alJcynyl, alkoxy, alkyi f aryi or heteroaryl; 

Z is a heteroaryl and preferably is a heteroaryl 
group containing i to 4 hstero atoss, at least one of 
which is a nitrogen atom, the heteroaryl group being 
attached to the rest of the molecule by way of an. 
veil ttroren or carbon atorn^ 

alkenyloxy, alkynyioxy, (aikyl or aryl) jSi {-where each 
a Iky I or aryi group is independent!, cycioalkyi, 

alkenylamino, alkynylatsino , aryialkylamino, ary! , 
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aryl alkyl, aryXaraino,, aryloxy, cycXoheteroaXkyl, 
cyclohe t eroa Ikyl alkyl , hataroa.ryl, ha teroaryi amino, 
heteroaryloxy, aryithio, arylsult inyl ., aryisulf onyX, 
thio, alkyXthio, aikyXsuli inyl , aXkylsulf onyl , 
5 het.eroarylthio,. hateroaryXsu.lf inyl , heteroaryisulf onyl, 
halogen, haloaikyX, polyhaioalkyX such as CF 3 and CF 3 CH 3 .. 
polyhaloa Xkyloxy such as CF 3 0 and CFyCH 2 0, arainothio, 
aminosulfinyl, aminoaulf onyl , aXkyisulfonylamino, 
alkanyl eu 1 .fonyXarrd.no , alkyny X sul fonyl amino , 

10 arylsul forty lamino f heteroaryXsuif onyl amino, 
aXkyiaminoearbonyl .. ary I anu nocarbony 1 ... 

( t *ryl< c hydroxy, acyi , carboxy, 

aminocarbonyl f alkyXearbonyX f -3 " <> . 
alfcylcarborr/loxy, alkyl carbony Xami.no » arylcarbonyi .< 

15 arylcarbonyiox\ rylca 'v:.\ < Ceroarylc3rbonyl < 

bateroary icarbonyloxy, heteroarylcarfoonylaari no ; cyano , 
nit ro , a Ik a ay 1 cax bony I am in© , alkyny lea rbony lamia© , 
a 1 k y 1 a m i n o c a r bo n y 1 a m i n o , a '.I ken y .1 amlnoc a rbony X ami no , 
alkynylamixiocarborrylamino, arylatr . on-;., ny lamino 

20 hetexoary I aminoca rbony .1 amino , aXkoxycarbonyXamino t 
aXke»yX©xycarb©nylamin©, alkyrvyioxycarbony lamino, 
ry lox y oa rl s. rbony lamino 

aminocarborry lamina., aikylaminocarbonyloxy , 1,1- {alkoxyl 
or aryloxy) -;>alkyl Cohere the two aryl or alkyl 

25 substituaats; can be independently defined, or .1 s. nk.ee to 
one another to form a ring, such as 1,3-dioxana or 1,3- 
di oxolana } , S (0) 2 R € R 7 , -SB** {ONR ? 5 alkyl , 




Ni^y: :: :NK v ) alksnyl, ~rdn s (OM? 7 } alkynyX , > m * 

HR S CC-NE 7 ) hi-oe roar yi . ~NF 8 UX-HCk) -amino, pyridine oxide 
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{where Q is O or H 2 aad a' is 0,1,2 or 3 } or ™S~eH-|»R 8s 
fcetrazoiyl, pyrasolyi , pyridyX,, thiazolyl, pyriraidinyl, 
imidazole, ox.azo.ls or triazolam -KMR> 3 } m 14 ) , (where R 1 ^ 
and are indspeodent.lv alkyX, aryl, alko.xy f aryloxy, 
hefceroaryl, hefceroary ialky'i , hateroaryloxy . 
beteroarylalkoxy cyclohe-eroaihyl, >h r.»roa fcylalkyl, 

cyclohet.sroalfco.xvy- or eyelohateroalfcyXaXkoxy} } 

R*>, R ? f R«, and R 9 are independently hydrogen, 
aikyl, haloalkyl, aryl, heteroaryl, aryXaikyl, 
cycloalkyl , {eyeioaikyl 5 alkyl or cycioheteroalkyi .. 

The R 1 group may have from ons to five 
substituents, which can independently be any of the R 5 - 
groups set cut above, ana any of the preferred R x 
substituents set out below, which substituents may be the 
Same or different from each other and may be the same of 
different from the base R* group, 

R 3 - may foe substituted with one or mors of t he- 
following preferred substituents ; alkyl, alfcylamino- 

alkyloarborvy iamino , heteroaryl, halo, aryl, 
eye 1 oa 1 k y 1 c a r bony 1 am i no f ar y 1 c a r bony 1 a mi no , 
.heteroaryd^.carbcnyiami.ao , aikoxycarhonyiamino , g-uanidxnyl , 
nit.ro, oyo loheteroalky 1 , aryloxycarbonylaoi.no, 

mine, uriedo (where the uriedo 
nitrogens may be substituted with alkyl, aryl or 
Ite^.HwU^ v 1 s " -bcnylaodne (where the 

hetsrooyc.le is connected to the carbonyl group 
via a nitrogen or carbon atom) , aikyisulf ony lamino, 
ary 1 an 1 f ony 1 ami no , he t oroary isu 1 1 ony I amino , 
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R 23 , R<- 4 and are independently hydrogen., alky:. , 
alkenyl, alfcyuyi,, aryl, aryl a Iky 1 , heteroaryi, 
heteroarylaikyl , cycloalkyl,. or oyclcalkylalkyl ? 

S 2i f R 22 are independently hydrogen, halo, 
5 a.lkyl,. alkenyl,. alkoxy, aryloxy, aryl , arylalkyl, 

alkylmercapto, aryltnercapto, cycloalkyl, cycloaikylalkyi , 
heteroaryi, heteroarylaikyi , hydroxy or haloalkyl,- and 
these preferred sufostituents may either be directly 
attached to Hi, or attached via aft alky lane chain at an 
30 open position. 

R 2 > R 3 and R* are the same or different and are 
independently any of the groups set out for R x (and may 
be the same or different from R 1 } and may optionally 
include one to five substituents which include 
15 independently any of the substituents set out for R 3 -, 
which stay be the same or different;. 

The R 2 , R 3 and/or R 4 groups can be attached to any 
of the carbons and/or to X which form the ring shown In 
formula I and, if desired, two of R 2 , E 3 and/or R 4 may be 
20 attached to a single carbon atom. 

The R 1 , R 2 , R 3 and/or R* may be joined together with 
the H atom and/or carbons to which they are attached to 
form a non-aromatic carboeyelic ring (namely, a 
cycloalkyl < s \ ring), -. cycio.h r kyi > 

.25" or a heteroaryi ring, which contains 5 to 10 ring 

members, preferably 5 to ? ring menibers . In addition, 
one of E 2 , R 3 and R 4 can make a fused non- aromatic 
carboeyelic ring, namely a cycloalkyl ring or 
cycloa.lke.nyl ring, with R 1 via linkage at the position 
30 adjacent to the linkage of % and P>, 

In the compounds of formula X where X is N, ft is 4 
(i.e., piperidine ring) , and Z is in>.idazol~4-yl or 5- 

t the 4 sitio >f he 
ring, then R x is other than phenyl or substituted, phenyl. 
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Thus, the compounds of formula 1 of the invention 
can have the. following structural formulae; 



IB 



It is preferred that at least one of R 1 , R 2 , R 3 and 
R 4 is aryl or heteroaryl .. It is also preferred that in 
IB {where X is ft 5 } R s is aryl or heteroaryl . 

Preferred are compounds of formula I of the 
10 invention wherein n is 1, 2, 3 or 4 , more pre.;h : 

4; preferably X is CH or N; 2 is preferably imidazole, 
aminoimidazoie , alkyl imidazole , alkyl tMoimidazole , 
rl.kylthio (amino) imid \ lazole, 

{aikanoylamino} imidazole, oxasole, tkiassolei 
IS oenzimidaxole , amiaoehiazoie , amdnoox&zole , 
aminooxadiazole , dialfcyli mi dazole , 

alkyl {aXkanoyd amino} imidazole, alkyl {amino} imidazole, 

e > - Vzrle, 

a I koxycarbony iacn i no i alkyl ; .inn. da sole, 
20 aikyiearbonyiamino {alkyl} imidazole, aminofcriazoXa, or 
Z ±b more preferably imidazole., 
aminoimidazoie i via. iaasoie 1 > kyX.3 idazele, 

\\ s i n rddazole, 

amino slkyl imidazole and CacetyXami.no} imidazole; 
25 preferably R 2 and R 3 are independently M, lower alkyl, 

lower alkoxy, heteroaryl, or aryl; more preferably R* and 
R 3 are Independently H, lower alkyl, aryl, and 
heteroaryl; and R 4 and are each H? and R x is aryl or 
roaryl sue i * < > alopbare 
30 alkoxy (halo) phenyl, dihaiophenyl , arylhete roaryl, 

aikyipbenyl, nitrophenyl f dialkoxyphenyl, aikoxyphenyi , 

~ 6 - 
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tri £luoromefch.ylphen.yI , biphenyl , a iky I fchiopheny I , 

hale nitro ph - cria.lk ; Kale dialkoxy) phenyl, 

aXkylcarbonylatninc^lienyly. phenyl alky! such as benzyl, 
2 , 3 - di hydrobsnzofuraa 



Preferred examples of R 3 - groups include phenyl, 
substituted phenyl such as 4~foromophenyl, 4 ~ ehioropheiryi , 

10 S-bromaphenyl, 3 , S -ditaethoxyphenyl,' 4-mathylphenyl, 2,4- 
dichlorophenyi., 3 -nitrophenyl , 2 -chiorophenyl , 3 - 
ehldrophenyl , 2 J S-dimetbylphonyI, 2-raethylphenyl, 3- 
rsiethyiphenyl , 4-methylpheriyl, 2 , 3 -ditnethoxypbeny I s 4 - 
trixluo,\cn .. <. 3---trri'Xuororftaehoxyphenyl, 4 - 

I S ; , , lethoxyphenyl, 4 - 

metb.ylthioph.enyl , 3,4, 5 - tritnetho.xyphan.yl < 4~ f luorophenyl , 
2~chloro-3 , 4 ss\ e «^ , 4 -nitrophenyi,. benzyl , 3 - 

mefchoxyr 

4 -f luorophenyl, 2 •• f i uoro - 5 - met ho.xypheny 1 , 3 -c.hicro-4 - 
20 } Dro^ophe <. * \ o < k i ny3 

trifiuoromathylphenyl, 3 , S-dif luorophenyl,. 3,5- 
dichlorophenyi , 3 , S-histrif XuororaethyXphsnyX* 4- 
f I mot opheny 1 , 3 •• r r i f 1 u ax ome thylpheny 1 3 - ( N~ 
pyrrolyl? phenyl 3 ■• do-pyxroliairoyl i phenyl , 3 ■ I\ 
25 pya ph€ l-itnid&aoXylJph 

phenyXtat raso'le f 1 - { 2 , 4 -dihalo- 5-®lkoxyphenyl tetrazol - S - 

?ny'lt raz© hai ah ^Uetrazole 1- (2~ 
a Ikoxy ~ 5 -hslophenyl tetrasol - 5 ~yl , 1- £3~ai&yi»4~ 



5 
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haiophenyl} c.etrazol-S-yt, alkoxyphanyXtePrasole, 
alkyl (halo) phenyl tstr&aoie, alkoxy (halo) phenyl cetrazoie , 
alkoxy {alkyl} {halo} phenyl tefcraaole, phenyl -a lky.X~ 
pyrazole .< alkoxyph^ny 1 ~a ikyl ~pyr azole. , ha lophenyl -alkyl - 
5 pyrazole, alkyl (halo) phenyl- alky X-pyrazole, alkyXphenyX ■• 
alkyl --pyra sole, alkoxy Chaio}phsnyl~alkyl-pyraEole t 
alkoxy (alkyl ) phenyl -alkyl -pyrassoie , dihaiophanyl -alkyl ■- 
iryrazel e c » \ x -y 4 i r r ^ . u " o X \ j < o 
alkyl -pyraaole, haiophenyl •• haloa Xkyl -pyrasoie , 

10 alkoxyphenyl {alkyl } (halojpyrazole., phenylpyrimidine* 
phenyl (halo) pyri.tni.dine, diphenylpyxlraidine., 
haiophenyl (halo) pyrimidina, dihaiopyrXroidine, 

iaXo) pyrhmidit I > din , 

dialkyl (halo) pyr ink dine, dihalcphenyipyriroidine ,, 

IS alky Xphaay Xpyr imidine f alkoxy%Vnenyipyri«iidine , 
a .1 . ky I p h e n y 1 ( a 1 k o xy ) py r i mi d i ns , 
dialkylphenyl { a Ikoxy } pyr imidine , 
alkyl (halo) phenyl ( a Ikoxy 5 pyr imidine , 
... -o. ,\\ . - s 

20 diha lophenyl Cdi.alkyXatn.ino } pyritnidine , 

hetoroaryl (dihalophenyl ) pyximidine , halophenylpyrimidine , 
alkoxy {phenyl } py r irddine , ha loal koxyphany Ipyrimi d i ne , 
phenoxy (phenyl) pyr imidine, heteroaryl {phenyl ) pyrimidiae f 
l pyr i ni dine, diaUcylphenylpyri.mi.dine , 

25 eyoloheteroalkyl (phenyl 5 pyrimidine , 
alkoxy (halo) pheny.lpyriroid.lne, 
eye 1 ohet.eroa 1 ky 1 ( di da i ophen y 1 ) pyrimidine , 
haiophenyl {alkoxy) pyrirrd.dine , 

> " 1 ; 1 ^ uridine, 

30 dihalophenyl -alkoxy ) pyrimidine , oarfaoxyphanylpyr imidine , 

alkyicarbonylphoriylpyrijuidino , napht hyXpyr irtddine , 

alkyl t.hiophenydpyri^rd dine , phenylpyridina ; 

halophexn yridi ph pyridine , 

y:a„! haloalfcceo, > 
35 alkyl (haiophenyl) tri. a sole., alkyl (halo) phenyl - (alkyl) - 

triasole, alkyX imidassopyridine 
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phenyl imidaxopyridine ,. haiopheny 1 iraida ropy r idine >• 
dihalophenyXimidaz opy r i d i a e < a 1 koxy pi i e a y 1 i sr. X da z opyr i d in e 
Preferred specific examples or R' groups include 
5 3-chIorophenyl, 3 , S-dichlorophenyl , 3 -chXoro-4 

3 t i i ran-4-yl, 2-fXuoro~5- 

methojcyphenyl , 3 - phenyl - 4 ■■ f Xuoropheny 1 , 3 « mathoxy- S - 
fiuorophenyi., 2 -rsethory-S-chlorophanyl , 3 -chicro-S - 
methoryphecy 1 , 3-ethyl -4 ~ fiuorophenyi > 1 -phenyl fcefcrazol - 
10 S-yi, 3- (2-f luorophenyioarboxrylamino; pyridiii-2-yI , 
1- (2 iichlo ?o» £ y , 

i- (3~chlo:rophenyl) tetrasol-S -yl, 

1- (3 »ehloro~4 -methyl) tetrasol-S -yl, 
i~ li-rnetiwXpbenyXltvetraKoX^S-yl, 

IS I- {2 -chlorophenyl } ce crasol- 5~yl*. 

l» { 2 -methoxy ~ 5 - chloro) tefcrasoX-S-yl, 

2- (propylcarfoonyXaoino; phenyl „ 

1- (3 -methyX ■■ 4 ■■ chiorophenyl } tetraroX-S~yX,. 

1 ~ ( 2 - rne t hoxy - S - c h i o r opheny X } t e t r a z o I - S - yl ,< 
20 1~ (3-ntet.hoxyphenyi) tatrasol-S-yl , 

ahcay < ro? r-trazoi- S -yl 

1- { 3 - chloropheny 1 } -3 -methylpyrasoI-S-yl, 

I ■ i 3 •• C luoropheny 1 } •■ 3 •er.ethy.l pyrasoX~5~yl , 

1 - (3 -wfcthoxypherryl • - 3 - methyl pyrazol - 5-y 1 , 
25 1- (3 ; S-dichlorophenyX) -3 -methylpyrazol ~5~yl f 

I ~ \ 3 - chloxophenyl ) - 3 « at hylpyra soX - 5-yl, 

1- ( 3 - chloro-4 -methyXphenyl) ~3~methylpyrasoX-S-yX, 

1- (2 , 4~disnethy Iphenyj } - i-mefchylpyrasoX-S -yl , 

X - (3 - chloro •■ 4 •• i luor opheny X } - 3 - me thylpyrazol » 5 - yl f 
30 i~ (3-t.rifXaoxomethyiphenyl ■ •• 3 •• methylpyrazol~5~yl , 

1 - (3- chloropheny 1} - 3 - 1 rif iuorocusthyXpyrasol- 5~yl , 

1- (3 -wethylphenyl 5 3 -methyl pyrazol-S-yl, 

1- C3~cM.orophenyi} - 3 - ethylpyxazol - 5 -yl t 

3~ C3 -chXoro~4~ f Xiiorophenyl)p>^imidin -4~yX , 
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5- (2 -chlorophsnyl 1 pyximidin~4 -yl, 
S- i 3~methyiphanyl) pytiwidia-i-yl, 
5 ~ ( 3 •• tri f luorome thy ipheny X } pyrimidin ~ 4 ~yl { 
S ~ { 2 , 4 -diehi oropheny 1 } pyrirai din * v I , 
5 S- ( 2 f 5 -dime thy Ipheny 1 } pyr imidin - 4 ~yl , 
5~ (3, 4»diehlorophenyi}pyrimidin"4-yi, 
5 ■■ UP 3 - di?ne thylpheny I ) pyrimidin~4~yl, 
5- { 2 - methoxy- 5 - chlorophsnyi } pprrmidin-4 -yl , 
5- {2 -met boxy- 5~£ luorophenyi) pyrimidin-4-yi , 

10 s~ ( 3 -met hyl - 4 •• f 1 uorophenyl ) pyr isddin- 4 -yl , 
3 ~ ( 3 -methyl - 4 -fluorophenyl } pyridirt - 2 -yl , 
3 - { 3 - chloro - 4 -- £ I ucrophenyl 5 pyridirt ■- 2 - yl , 
3 - { 3 •■ trifluoromethoxyphenyl > pyridin - 2 -yl , 
S - ( 3 - chloro - 4 ~ fiuoropfeenyl } - 2 - me thoxy - pyr.i mi d i n ~ 4 -y 1 s 

15 5- { 3 -chloro - 4 - f iuorophenyl } -2~dimefchylamino-pyri?nidin-4- 

yl, 

S~ { 3 - chloro •> 4 - £ luorophenyl ) -2 -moarpholi ayl -pyr imidin - 4 -yl, 

1 - ( 3 ■■ ehi oropheny! } - 3 -isethylfcrlajsoj ~ S -yl e 

1~ {3 -chloro- 4 -methylphenyi} ~3 -mefchyl criaaol ~S -yl , 
20 t- it 5~dichiorcphenyi ) pyr imidin- 4 ™yl„ 
5 < hit raphe 

5 - { 3 ~t r if luoromethoxyphenyl) pyrinvidin - 4 -yl , 
5 - (2 eh 1 oropheny! ) ~ 2 - met horypy r i m Pi in - 4 ~ yl , 
5- ( 3 -chleropbenyl) -2 - met hoxypyrimidin- 4-yl, 

25 n.> * ~2~methoxys: 1 § -yl 

5- (2 4 - dichlorop.henyl) -2 -met noxypyrimidin- 4-yl , 
S - { 3 -me t: hylphenyl ) •■ 2 ■■ met hoxypyrinidia - 4 -yl ,. 
5 - ( 2 , S - a P n - 4 ~ y 1 ( 

5- (3 -methyl -4-f iuorophenyi) •• 2-methoxypyrimidin - -4 ■ yl . 

30 Preferred specific examples of 2 groups include 

2 -amino- 5 -methyl -imidasol~4>yl , 2 , 5 - dime thyliwidasol - 4 - 
yl,, 2-a ■) \ - ~4~ -amino-!: aopropy! 
imidazoi -4 - yl , 2 - eminocerhonyianm.no •• S -me thy 1 - irai dazed - 4 - 
yl, 5-methyl-imidazol -4-yl, imida^ol- 4-yl , or P 

35 methyl! mi dazed - S ~y 1 - 

In addition., in accordance with the present- 
invention, a method for preventing; inhibiting or 
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treating angina (stable or unstable) , cardiac 
dysfunction, myocardial necrosis, and arrhythmia is 
provided,, wherein a compound of formula 2 is administered 
in a therapeutically effective amount which inhibits 
5 sodium/proton exchange. 

The following definitions apply to the terms as 
used throughout this specification, unless otherwise 

10 limited in specific instances. 

Unless otherwise indicated, the term "lower alkyl", 
"aikyl" or "alk" as employed herein alone or as part of 
another group includes both straight and branched chain 
hydt to 4 0 carl „ } to 

15 20 carbons, more preferably 1 to 12 carbons, in the 

normal chain, such as methyl, ethyl, propyl, isopropyl, 
butyl, t -butyl,, isobutyl, pentyl, hexyl, isohexyl, 
heptyi, 4, 4 -dimethylpentyl, octyl, 2p2<. t> thylpentyl, 
nonyl, decyl, undecyl, dodecyl, the various additional 

20 branched chain isomers thereof, and the like as well as 
such, groups including 1 to 4 substituents which may foe 
any of the R 1 or the R 1 substituents set out herein. 

0tliess otherwise indicated, the term "cycloalkyl" 
as employed herein alone or as part of another group 

25 includes saturated or partially unsaturated {containing 1 
or 2 double bonds) cyclic hYdrbc^rbon groups containing 1 
to 3 rings, including monocyciicalkyi , bieyclicalfcyl and 
trioyciicalkyl, containing a total of 3 to 20 carbons 
forming the rings, preferably 4 to 12 carbons, forming 

30 the ring and which may be fused to one aromatic ring as 
described for aryl, which .include cyclopropyl , 
cyclobutyl, cyclopentyl , cycloheseyi , cycioheptyl., 

U\ .CO . 

35 

- 11 - 
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any of which groups may be oprion&Iiy substituted with 1 
to 4 snfastituents which may be any of the R 1 groups, or 
the R x subscituents sec out, herein, 

The term "eycloalkenyl" as employed herein alone or 
5 as part of another group refers to cyclic hydrocarbons 
containing 5 to 20 carbons?, preferably S to 12 carbons 
anc -o v \ 
include cyciopentenyl , cycioharanyi , cycioheptenyi , 
cyclooctenyl , cyclohexadienyl , and \ s v < 
10 which may foe optionally substituted as defined for 
cycloalkyl . 

The term "aryl* as employed herein alone or as part 
of another group refers to monocyclic and bicyclie 
aromatic groups containing 6 to 10 carbons in the ring 

15 portion (such as phenyl or nsphchyl including i-napbthyl 
and 2-naphthyl) and may optionally include one to three 
additional rings fused to a carbcoyolio ring or a 
heterocyclic ring (such as aryl,- cycloalkyl f heteroaryi 
or eyelohateroalkyi rings) and may be optionally 

20 substituted through available carbon atoms with I, %, 
or 4 groups selected from hydrogen, halo... haloalkyl, 
aikyX, haloalkyl, aihoxy, haloalkoxy, alkenyl, 
trif luoromet hyl , trif luoromethoxy , aikynyl , cycloalkyl - 
alkyi, cycloheteroalkyl, eye lobe te roa Ikylalkyl , aryl, 

25 heteroaryi, arylaikyi, aryloxy, aryloxyalkyl, arylalkoxy, 
arylthicn ary lasso, heteroarylalkyl., heteroaryialkenyl, 
heteroarylheteroaryl , heteroaryi oxy,- hydroxy, nitre, 
cyano, aMaio, substituted amino wherein the amino 
includes 1 or 2 constituents (which are a Iky I , aryl or 

30 any of the other aryl compounds mentioned in the 

definitions) f thiol, alkyithio, arylthio., heteroarylf hio, 
arylthioalkyi, alkoxyarylthio, aikylearbonyl, 
arylcarbooyl , aikyi - acsonocarbony 1 ., aryiaminocarbonyl , 
alkoxycarbc ^ 1 oca l n X lk> ^arbonyl 

35 a ryl ca rbon.y 1 oxy , alky learbony I amino , aryl ca rbonyl am i no , 
atninosulr" ony Iphenyl ,. aryisulf inyi , aryisulf inylalkyl ... 
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arylsulfonylamino or arylsuifonaminooarbonyl or any of 
the R 1 groups or the E 1 substitusnts set out herein. 

The term « aralkyl", S! aryl -alkyl" or * aryl lower 
alkyl*' as used herein alone or as part of another group 
S refer© t.o alkyl groups as discussed above having an aryl 
su.bstitue.nt,. such as benzyl or phenathyl, or 
naphthy.lpropyl ,, or an aryl as defined above. 

The term "lower alkoxy" , "ai.koxy" , "aryioxy" or 
-i 1 enn a part of another 

10 group incl'udas any of the above alkyl , aralkyl or aryl 
groups linked to an oxygen atom. 

The term "amino" as employed herein alone or as part 
of soother group may optionally be independently 
substituted with one or two aubatituents , which m&y foe 

15 the same or different, such as alkyl., aryl , arylalkyl, 
heteroaryi ... heteroary la Iky 1 . cycloheteroalkyi , 
cycioheteroa.lkyl alkyl eycioaikyi , cycioaikylalkyl , 
haloa'ikyi , hydroxy a iky I , aikoxya.lkyl or thi.oa.ikyl . These 
shbstituents may be farther substituted with a carboxyiic 

20 acid or any of the E 1 groups or E 1 anhstitaients thereof 
as set out above, tn addition, the ammo aubstituents 
may be taken together with the nitrogen atom to which 
they are attached to form i-pyrrolidinyl , 1 -piper idinyl, 
X ~ azepinyl , 4 -• morphoi inyi , 4 - thiaoorpho.l inyl , 1 •■ 

25 piperasinyl , 4~aikyl~l~piperasiuyi , 4 -arylalkyl -1- 

piperaainyl , 4 -diarylalkyl-l-piperasinyl , 1-pyrrolidinyi , 
i~piperldinyl, or i-asepinyl, optionally substituted with 
alkyl, alkoxy, alkylthio, halo, trif luoromethyl or 
hydroxy . 

30 The term "lower alkylthio*, alkylthio" , "aryithio" 

or "aralkylahio- as employed herein alone, or as part of 
another group includes any of the above alkyl,, aralkyl or 
aryl groups Linked to a sulfur atom. 

The term "lower alkyiaoino" , :: alkylamino i! , 

35 "arylamino" , or "arylalkylamino* as employed herein, alone 
or as part of another group includes any of the above 
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alkyl, aryl or aryialkyl groups linked to a nitrogen 
atom* 

The term !i aeyi i! as employed herein by itself or 
part of another group, as defined herein, refers to an 



5 organic radical linked to a car bony I x 0 -''group; examples 
of acyl groups include any of the P~ groups attached to a 
carbonyl, such as alkanoyl, aiksnoyi, aroyi , aralk.anoyl, 
heteroaroyi, cycloalkanoy] c< - text dkanoyl and the 
like. 

10 ' The term "alkanoyli as: -used herein alone or as part 

of another group refers to alkyl linked to a carbonyl 
group . 

Unless otherwise indicated, the term * lower 
aikeoyl" or "alksnyi" as used f-*~>- ' 3 - o^ v j. u 

15 of another group refers to straight or branched chain 
radicals of 2 to 20 carbons, preferably 3 to 12 carbons, 
and mere preferably i to S carbons in the normal chain,, 
which include one to six double bonds in the normal 
chain, such as vinyl, 2~propenyl, 3\butenyl, 2»butenyl, 

20 4~pentenyl, 3 -p&ntenyl, 2-hexenyl, 3-hexenyl, 2-heptenyl, 
3-heptenyl, 4-heptenyi, 3-octenyl f 3-nonenyl, 4~decenyl, 
3-undecenyl, 4~dodseenyi f 4,8, l2~tetradecatrienyl, and , 
the like, and which may be optionally substituted with 1 
to 4 stfostituents, namely, halogen, haioalkyi, alkyl, 

25 alkoxy, aikenyl, alkynyl, aryl, arylalkyl, cycloalkyl, 
, heteroaryl, cycioheteroalkyi, 
alkanoylamino, aikylaraido, aryloarhony iami no , nitro, 
eyano, thiol, aifcylthio or any of the R 1 groups, or the 
R x substituents set out herein. 

30 Unless otherwise indicated, the term "lower 

aikynyl" or "alkynyl" as used herein by itself or as part 
of another group refers to straight or branched chain 
radicals of 2 to 20 carbons , preferably 2 to 12 carbons 
end more preferably 2 to 8 carbons in the normal chain, 

35 which include one triple bond in the normal chain, such 
as 2-propynyl, 3--butynyi, 2-butynyI, 4-pentynyl, 3~ 
pentynyl, 2~hexynyl f S-hexynyl, 2-heptynyl, 3~heptynyi,. 
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4-heptynyl, 3-oetynyI, 3~ncnynyl , 4 >• decynyl , 3 -undscynyi , 
4-dodeeynyl and the like., and which may he optionally 
substituted with 1 to 4 substifcuents, namely, halogeii, 
haloalfcyl, alkyl, alkory,. alkenyi, alkynyi , aryl . , 
arylalkyl., cycloalkyl , amino, heteroaryl, 
cyoioheteroalkyl , hydroxy , aikaaoy latino, alkylamido,. 
arylcarbonylamiuo., nitre, eyano, thiol, and/or alkyl thio, 
or any of the R~ groups, or the R~ subscituents set out 
herein. 

Where alkyl groups as defined above have single 
bonds for attachment to other groups at tv»- 
carbon atoms,, they are termed "alky lone" groups and may 
optionally be substituted as defined above for "alkyl". 

Where alkenyi groups as defined above and alkynyi 
groups as defined above, respectively, have single bonds 
for attachment at two different carbon atoms , they are 
termed, "alkenylene groups" and ''alkynyiene groups? <% 
respectively, and may optionally be substituted as 
defined above for "alkenyi* and "alkynyi". 

Suitable aikylene, alkenylene or alkyuyleoe groups > 
and (eHalp groups, (where p is 1 to 8, preferably 1 to 5) 
(which may include alkylate, alkenylene or alkynylene 
groups; as defined herein., may optionally include 1, 2, 
or 3 substituents which include any of. the E 1 groups., or 
the R 1 substituants set out herein. 

Examples of aikylene, alkenylene and alkyaylene 
groups include 

— CBttrtCB — CH X , — CHjCHrtrtTCH- — - , — C^O—OHj * 

— -GH S — C— ( — SHj— — -CHj — CH S — |— ( - — CB-r-CB OHjr — 
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15 

The tern: "halogen" or "halo" as used herein alone 
or as part of another group refers to chlorine, bromine, 
fluorine, and iodine as well as CF 3 , CF. S CH 8 , CF S H f CFH ; , , 

with chlorine or fluorine being preferred, 
20 The term "metal ion" refers to alkali asetal ions 

such as sodium, potassium or lithium and alkaline earth 
acta] ions ;uch as r^xesiur, and calcium, as well as sine 



The tero " eye Xohet eroalkyl » as used herein alone or 
25 as part of another group refers to a S~, €■■■ or 7™raerftbered 
saturated or partially unsaturated ring which includes 1 
to 2 habere atoms such as nitrogen, oxygen and/or sulfur., 

~ IS - 
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linked through a carbon atom or a heteroatom, where 
possible., optionally via the linker (CH 2 J P (which is 

defined above) .. ouch as 



S 




10 and the like. The above groups may include 1 to 4 

sufastituents such as alkyl, halo, oxo and/or any of of 
the R 1 groups, or the R 1 suhstituents set out herein.: .-la 
addition, any of the above rings can be fused to a 
cycioaikyl, aryl, heteroaryl or cycloheteroa Iky 1 ring, 

15 The term "heteroaryl" as used herein alone or as 

part of another group refers to a S- ore oi 
aromatic ring which includes X, 2, i or 4 hetero atoms 
such as nitrogen oxygen or sulfur, and such rings fused 
to an aryi,. cycloalkyl , heteroaryl or oyclohcteroaikyl 

20 ring (e.g. bansothiophenyi, indolyl) , and includes 

possible H-oxidesi The heteroaryl group may optionally 
include 1 to 4 substituents such as any of the R 1 groups 
or the H x subor.ir.ue.nts set out above, for example, amino, 
aikoxy, aikyiearbonylarrdno,, alkyl this, nitro,. dial kyl, 

25 1c % 5. i i r alkyl halo), 

aryiaminocarbonyXa»ino (alkyl) , alkylcarbonyiat-u.no {alkyl; , 
heteroaryl, heteroaryl (alkyl) , alkyl, aryi, diaryl, 
diamine, guanidinyi (alkyl) , alkyl thio (alkyl) , 
amino (aryl) , alkylcarbonylami.no (sryl) , 

30 alfcylaminooarbonyiam.ino {aikyi} , 

rlkoxycarfoc x s iky.) 

trif luoroalfcyl (amino) , aminocerbcnyiarni.no (alkyl ) , 
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ary Xcarbony 1 amino t arylhet aroarylcarbonylarcdno , 
aryXCalkyi) alkylcarbonyloxyalkylcarbonylamino, 
cyclobeteroalkyX , cyclohefceroa.Iky.HaryX} . 

Ex&mpXes of hat.eroa.ryX groups include the 
foX lowing c 




and the like. 

Preferred heteroaryl groups are i:nidasoXe f oxassoie 
tMasoXe,. 1 , 2 3 » triasois, X f 2, 4 -t r iasoie , pyrazoia and 
bensimidaKOie , 

The nerm "cycloheueroaXkyialkyX" as used herein 
alone or a® part, of another gorup refers to 



•- 18 - 



P€WS0i>/27461 



cycloheteroaXkyi groups as defined above linked through a 
C atom or heteroatos; to a (CH S > P chain, 

The term "heteroarylalkyl" or theteroaryiaikenyi " 
as used herein alone or as part of another group refers 
5 to a heteroaryl group as defined above linked through a C 
atom or heteroatom to a ~ (CK 2 } P ~ chain, alkyXene or 

aikenylene as defined above. 

The term ""heterocyclyl" as used herein alone or as 
part of another group refers to heteroaryl or 
10 eycloheteroalkyi ., 

The term " poXyha Xoaikyl * as used herein refers to 
an "aXkyl." groan as defined above which includes from 2 
to 9, preferably from 2 to 5, ^ .. r ^» v as 

F or CI, preferably F, such as CF 3 CH 2 , CF 3 or CF 3 C? 2 CH 3 . 

15 The tern? "polyhaXoaikyloxy" as asad herein refers 

to an "alkoxy" or " alkyloxy " group as defined above which, 
includes from 2 to >>, preferably from 2 to 5, halo 
&«fcstituants, such as F or CX, preferably F, such as 
CP3CH2O, CF 3 0 or W*CB&CHiO-. 

20 The compounds of formula I can be present as salts, 

in £ * v.! ! >- r ,0 " " ,0'" *- If the 

compounds of formula I have..- for example, at least one 
basic center ; they can form acid addition salts.. These 
are formed, for example., with strong inorganic acids, 

25 such as mineral acids, for example sulfuric acid, 

phosphoric acid or a hydrohalic acid, with strong organic 
earfooxyXic acids, such as alkanecarboxyiie acids of 1 to 
4 carbon atoms which are unsubstituted or substituted, 
for example, by halogen, for example acetic acid, such as 

30 saturated or unsaturated dicarhoxylie acids, for example 
oxalic, malonic, succinic, maXeic, famaric, phthaXic or 
terephthalic acid, such as hydroxycarboxylic acids, for 
example ascorbic, glycol! c, lactic, malic, tartaric or 
citric acid, such as amino acids, (for example asparcic 

35 or glutamic acid or lysine or arginine) , or benzoic acid, 
or with organic sulfonic acids, such as (C1-C4) -alky!- or 

aryX-sirlfonie acids which are unsubstituted or 
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substituted; for example by halogen, for example methane- 
or v luene-sulf ■ &e r 3 3 

salts can also be formed having, if desired, an 
additionally present basic center. The compounds of 
5 formula X having at. least one acid group (for example 
COOH) can also form salts with bases. Suitable salts 
with bases are, for example, metal salts, such as alkali 
metal or alkaline earth metal salts, for example sodium,, 
potassium or magnesium salts, or salts with ammonia or an 

10 organic amine, such as mo rp ho line, fchiomorpholiua , 
piperidine, pyrrolidine, a mono-,, di-- or tri- lower 
alkylamine, for example ethyl-, mart-butyl- f diethyl-, 
diisopropyl - ,. triethyl •• , tributyl-- or dimethyl- 
propylamine, or a mono-, di- or tri hydroxy lower 

15 alkylamine, for example mono--, di- or triefchaaolamiii^ . 
Corresponding internal salts may furthermore be formed. 
Salts which are unsuitable for pharmaceutical uses but 
which can be employed, for example, for the isolation or 
purification of free compounds 1 or their 

20 pharmaceutical ly acceptable salts, are also included. 
Preferred salts of -tfea compounds of formula I 
include monohydrochloride, hydrogensulf ate , 
methanssulfonate, phosphate, nitrate or maieate.. 

Ail stereoisomers of the compounds of the instant 

25 invention are contemplated, either in admixture or in 
pure or substantially pure form. The compounds of the 
present invention can have asymmetric centers at any of 
the carbon atoms including any one of the R subst ituents . 

ompoands of formula 1 can exist in 

30 enantiomeric or diastereomerio forms or in mixtures 
ierec ' cesse 1 preparation can utilize 

v 5 ; ' s x-onorc as starting 

are prepared, they can be separated by convent ionai 
35 methods for example, chromatographic or fractional 
crystallization. 
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It should be understood that the ^reseat invention 
includes prodrug forms of the compounds of formula 2 such 
as aikyiesters of acids or any of the prodrugs for 
guar*! dines disclosed in IJ..S. Application Serial no . 
5 08/641,718, filed Hay 2,. 1996, and in U < S , Patent Ho. 
5,561,146 which are incorporated herein by reference. 

The compounds of the instant invention may, for 
example, he in the free or hydrate form, and may be 
obtained by methods exemplified by the following 
10 descriptions. 

The compounds of formula I may be prepared by the 
preferred processes described in the following reaction 
schemes. Exempi 

reactions appear hereinafter and in the working Examples. 

15 Compounds of formula 1 of the invention where Z is 

amincimidasole can he prepared from che corresponding 
carboxylic acids by using the sequence of steps outlined 
in Scheme 1 set out below. Activation of carboxylic acid 
1 with various activating reagents (e.g, 1 , 1 > ~ 

20 carhonyldi imidazole (COX) , thionyi chloride, oxalyl 
chloride, and the like) (employing a molar ratio of 
activating agent racid 1 within the range from about 1;1 
to about 10:1s in an organic solvent such as THF or 
methylene chloride, convert acids 1 to -2. Subsequent 

25 treatment of the compound of formula Z with excess 

diacome thane in dichioromefhane (employing a molar ratio 
of di a some thane; 2 within the range from about 1:1 to 
about 20:1} gives the compound of formula .1 after 
treatment with excess hydrochloric acid, 

30 The compound of formula d is treated with 

acetylguanidine in BMP to provide acetyl imidazole of the 
formula 4 which upon hydrolysis provides compounds of 
formula 1C {T . L. Little, and S. S , Weber, 0".. Org, Chem. 
S3., 7299, 1994} . 

35 The carboxylic acid of. formula 1 can either be 

commercially available or can he prepared by methods 
known in the art , 
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* 

5 ih =» a leaving group such, as ha lids, alkoxy, aryloxy or 
itnidasoiyl) . 

Compounds of formula ID of the invention where Z is 
arstinoimidazole or 5 -substituted amino imidazole can foe 
10 prepared from the corresponding cartooxylie acids by using 
the sequence o£ steps outlined in Scheme 2 set out below. 
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Coupling of the acid i with H f 0~di«ethyl - 
; cine using sts ■> nts & \ ~h as 

1,1' -ca.rbon.yidi imidazole or PyfiOP, affords the 

I s S sh ~h can f o * 5 t a 

5 Ketone £ upon treatment with a Grignard reagent such as 
ethyl- or isopropylmagnssium bromide. The ketone £ can 
foe converted to the a»bromoketone 2 by sequential 
treatment with lithium bis (trirnethylsilyl.5 amide and N~ 
broiaasuccinimide . Alternatively, the bromide 2 can be 
10 i e n e eg t *#itl Cu ( 1 1 } Sr 3 arid 

hydroxy (tosyloxy 5 iodobensene. The bromoketone X can be 
converted to the compound of formula ID via compound h as 
described for Scheme I - 



15 Compounds of formula 1 of the invention where n ~ 1 

and X is other than nitrogen (e.g. , ary Icyc lopropane ) and 
Z is aminoimidaoeie (compounds of formula IE) or 
imidazole (compounds of formula IF) ere prepared from the 
corresponding a, p-un saturated ketones by using the 

28 .sequence of steps outlined in. Scheme 3. The unsaturated 
ketone 22 is prepared by Wit tig reaction of aldehyde B. 
with the yiide la to form 2£. Cycioprooanatxon of m to 
form XX followed by the formation of silyl enoi ether and 
to emanat ion with M~bromosuecinimide (HBS) affords 12.. 

"25 The bromoketone .12 can be transformed to compounds of 

formula IE as described for Scheme 1 . Alternatively the 
bromoketone 12. can be converted to the compounds of the 
formula IP by heating with formamide. 
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CH2 BS t - X 

tea ,-i f »wr 

*~ 
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A 



Hydrolysis 



X i v - as 

5 outlined in Scheme 4. Compound of formula XI wherein L 
is a leaving group {e.g., haiide or triflate) is treated 
with an amine of formula X£ in the presence of a base 
{e.g. , triethylamine, and ethyidiisopropyiaxrdiie) in an 
organic .advent Csnsh as DMF) to provide a con-pound of 

10 formula 1£. Compound X£ is converted to the desired 

product. SG as described for Schemes 1 or 2. The coupling 
of 1± and X5. to provide compounds of formula 1& can also 
be carried out in the presence of palladium catalysts foy 
methods described in the literature (Wagaw, B< at al f J, 

15 Amer , Cham, Soc. 1937, Vol. 1.19,, 845S and references 
therein) - 

o i I f oj ie IX and XX a ~ ~ lly 
available or they can be prepared by methods described in 
the literature. 
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Compounds of formula IK of the invention wherein 
5 two of R a , R 3 and R 4 taken together form a carbocyclic 

ring and 2 is aminoimidassdle can be prepared according to 
Scheme S, The reaction of cyelopentadiene 12 with an 
unsaturated ester of formula IS. in the presence of a 
Lewis acid {diethylalumiwum chloride, tin chloride ate.) 

10 gives ester of formula ^hicb. can be hydrolysed to give 
the corresponding acid aM converted to the desired 
compounds of formula IS by the method described in 
Schemes 1 or 2 . Compounds of formula n and x& are 
commercially available or they can be prepared by 

1$ methods described in the literature. 
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Certain compounds of the invention of Formula IHH 
where n * 4, X * N» S - an imidazole ring and P. 1 is a 4- 
aryl- or heteroarylpyraaole ring can be prepared as 
5 outlined in Scheme S, Coupling of 2H with difcetene- 
affords ketoamides 21 »!iicl5 is c ;n:u?ertsd to IHH upon 
sequential treatment with various hydrazines and 
phosphorus oxytrieh.lcride according to the procedure of 
Bouillon at al ( J . P. Bouillon, C.Ates, Z.Janousek, H.G. 
10 Viehs, Tetrahedron Lett/ 34, 1933,, 5075}}. Compound of 
the formula 23 can be synthesized as described by by 
Jegham, Samir et ai (SPOSO76B05 . 



Certain compounds of formula 1J where n - 4, 2 w an 
imidazole ring and ST is a 4 -aryl- or 4~heteroaryl« 

20 pyraxole ring can be prepared by the sequence of steps 
outlined in Scheme ?. Bromination of IHH affords 21. 
which can be converted to the compounds of Formula IJ via 
a coupling reaction with aryl or heteroaryl boronic 
acids, 

25 
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AtMB{OHb 




&r =» aryl, heteroaryl 

Compounds of formula IK where a « 4, Z « an 
imidazole ring and E~ is an is\ <■ s - . dine ring are 

prepared as outlined in Scheme 8. Coupling of compound 
2& with 2, 6~dibromopyridine affords compound 2A which is 
coverted to the amide 22 via the nitrile 2& and one amine 
2&~ Cyclisation of M affords compounds of the formula 
IK. 

Scheme 8 



4m 




- 2? - 



WO 01/27107 



Certain compounds of Formula IL where n « 1, Z « 
aminoimidazole and R 1 is a triable ring are prepared by 
the sequence of s;:eps outlined in Scheme 9- The amide 21 
can be prepared iron- ethyl t -butyl fuoarate via 
5 cycl opr opana t ion (WO 993 3460} fol. lowed by selective 

hydrolysis and coupling with N, O-dimethyihydroxylamina as 
described above for Scheme 2 . The amide 22 is converted 
to the acetylaminoir.idasoie 22 as outlined in Scheme 2. 
Hydrolysis of the ester 32 followed by coupling of the 
10 resulting acid M with various imino eaters 3M affords 
Treatment of 3A with various hydrazines followed by 
hydrolysis affords compounds of the formula IL, 



-tY— -^—-^ 



Compounds of she Formula IM where n = 4 , Z « an 
imidazole ring and R* is tetrazole ring can foe prepared 

as outlined in Scheme 10, The 5 -shlorotetrasoie 
intermediate 22 is prepared from the corresponding 
isot.hiocya.nate 2£ via the dichloroimine 22, Coupling of 
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the tetrazole IB. with the piperidine 2£ affords the 
compound of Formula XH. 




CompotrndB of the Formula IN where n » 4, 2 « an 
imidazole ring and vr is tstrazole ring can also he 

10 prepared as outlined in Scheme 11. Compound m. ±& 
treated with various isoeyanatee 13. to afford the 
corresponding urea &&. The urea M is converted to the 
. .- ;::rc;!nds of Formula IN via the triasolyl intermediate 
&L 

15 
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Compounds of the Formula 10 where n * 4, .2 * an 
imidazole ring and R? la a pyrimidine- ring can be 
prepared as outlined in Scheme 12 , The chloropyrimidines 
of formula 42 are either commercial Xy available or are 
they can prepared by methods .known in the art . 



R* Ar 



P< ads of the Formula IP where n - 4, 
Z - an imidazole ring and R x is a pyrimidine ring are 

IS prepared as outlined in Scheme 13. The bromide M. is 

prepared by coupling $1 with 22.. Coupling of the bromide 
M. with various aryl or heteroaryl boronic acids in the 
presence of a MCOi catalyst affords &S. which is 
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converted to the compounds of the Formula IP by treatment, 
with nucleophile FuB or NuK , 




Hu ~ *tk#-0 ( alky»i (aikytfeM. «HtyJ-S,or alky? 
5 M*U,MsBr. 

Certain compounds of the Formula 1Q where n » 4 > 
Z « an imidazole ring and R 1 is a pyrimldine ring are 
also prepared as outlined in Scheme .14. Coupling of 2& 
10 with M affords 41 which is converted as in Scheme 13 to 
the compounds! of the Formula. IQ. 

Scheme 14 

CI Ar s Ci v At \ 




la 

m - sSk'vKt sSkySNH, fcikythN. aikyl-S or s&yl 



Certain compounds of formula IS where Z is an 
aminoimida^ole are also prepared from the corresponding 
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imidazoles IR {which may be prepared as outlined in 

, ' 7 ' §, 10, II; 12 13 and 14} upon the 2 



step arrd.nat.ion procedure of Commerce* et al (A, 
Coimaereon, C. Gueremy, Tetrahedronlatt . 22, 1293, 14295 
5 outlined in Scheme IS. 

B0hmm IS 



Compounds of formula 1 wherein Z is an imidazole 
other than the iraidasoiyl or afidnoimmidasolyl groups 
described above can be prepared from the earboxyiic acid 
precursor by methods known in the art such as those 

15 described in Hovel Functional H t Selective Muscarinic 
Agonists. Synthesis and Structure - Activity 
Relationships of 3- {l f 2, 5-Thiadiazolyl} -1,2,5, 
tetrahydro-l-methylpyridines. Sauerberg, P< et al, J, 
Medicinal Chemistry, 1932, vol. 35 .. 2274-2283; 

20 Tetrahydx-opyridyioxadiasoias : Semirigid Muscriaic 

Ldgands, Showeli , G.A. et al, J. Medicinal Chemistry, 
1991, Vol.- 34, 1086-1034; 

Asabicyclic Esters and Oxadiasoies as Receptor 
Ligands, Orlek, et al, J. Medicinal Chemistry, 1991, Vol.. 
25 34, 2726-2735, and references therein. 

Other compounds of formula I wherein Z is 
imidaeclyl or a substituted imidazolyi can be prepared 
according to methods described in the literature such as 
chose in Comprehensive Heterocyiic Chemistry, Vol, 5, 
30 part 4A, Editor Kevin T . Potts, Pergamon Press; 

ctione it Monocyclic 

Azolee Containing Two or More Hstsroatoms, Part IV, 
Imidazoles, Iddon, B; Kgochindo, EI, Hfet a recycles 19.94, 
Vol. 38, 2487-2568; 




2. H 2 „W0, *teON,MC{ 



10 
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Advances in imidazole Chemistry, Grisaaett, fb».. 
Advances in Heterocyclic Chemistry,. 1910, Vol. 12, xo3- 
183; 

Bioisosteric Prototype Design, of Biaryl ImidaacXyl 
5 and Triazolyl Competitive Histamine H2~ Receptor 

Mtagonists, Lipinski, C.A. .. LaMattxna, s.L. f Gates, 
P.di, J. Medicinal Chemistry 198S, Vol, 29, .2154-2X63. 

The above schemes as shown fix the position of the 
heterocyclic (e.g. imadasole) moiety relative to the 
10 group B. However, it will tee understood that these 

schemes apply to preparing compounds of formula I of the 
invention wherein the heterocyclic moiety may be attached 
at any of the ring positions of the group A- 

The compounds of formula 1 of the invention exhibit: 
15 Ha + /H + exchange inhibitory activity, and hence, are 

useful for treating or preventing disorders caused by 
intracellular acidosis during myocardial ischemia, such 
as cardiac dysfunction, myocardial necrosis, arrhythmia, 
reperf us ion injury, and the like which are observed in 
29 ischemic heart diseases {e.g. , myocardial infarction and 
angina pectoris} . 

Thus, compounds of formula I of the invention may 
he used as ant i ischemic agents , i.e. f for the treatment 
of ischemic conditions including acuta a»d chronic 
25 ischemic conditions such as myocardial ischemia, cerebral 
sch 5 . ; p.h 'scalar diseases or disorders 

including lower limb ischemia, peripheral atherosclerotic 

wis i rites itt claudication, 
LeRiches Syndrome and Raynaud's disease. Thus, a 
■h'3 v* s v s % • . cm . ' one (or a combination) of the 
compounds of this invention, may be administered to a 
species of mammal (e.g., humans,- dogs or cats) suffering 
from an ischemic condition or any of the conditions set 
out above. 

35 A single dose, or two to four divided daily doses, 

provided on a basis of about 0,001 to about 100 mg per 

f bod s r da i * o to i to 

about 25 mg per kilogram of body weight per day is 
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?riate I - stance is preferably d liste I 
orally,- but parenteral routes such as the subcutaneous , 
intramuscular, intravenous or Intraperitoneal routes or 
any other suitable delivery system, suck as intranasal or 
5 transdermal routes can also oe employed- 

As a result of the Na*/H* exchange inhibiting 
activity of the compounds of this invention, these 
compounds are also useful in the treatment of 
cardiovascular disorders. For example , compounds of the 

10 present invention era useful as therapy for congestive 
heart failure,, therapy for peripheral vascular disorders 
{e.g. , intermittent claudication and Raynaud's Disease;, 
therapy for hypertension, as anti-anginal agents, as 
ant if ibrillatory agents, and in limiting myocardial 

15 infarction. 

Compounds of the present invention are additionally 
expected to be useful in the treatment of cerebral 
ischemia {e.g. , stroke). 

As a resume i e N«/j <ch g Inhibiting 

20 activity, the compounds of this invention can also be 
used for the treatment of diseases associated with 
proliferation of smooch muscle cells, mesangial cells, 
and fibroblasts. Such diseases include restenosis after 
angioplasty, renal fibrosis, atherosclerosis, hepatic 

25 fibrosis, prostate hypertrophy, pulmonary fibrosis and 
glomerular nephrosclerosis . 

Other uses for compounds of this invention which 
inhibit Ha/K exchange include treatments for diseases 
such as cardiac hypertrophy, ischemic./ x-eperf usion injury 

3D associated with organ transplantation, and other surgical 
procedures such as percutaneous transluminal coronary 
angioplasty (PTCA) .. 

Due to their Na/H exchange inhibiting properties, 
compounds of this Invention can also be used for CKS 
35 i ders assc d irith csrebra 

cerebral infarction, cerebral, edema and like. 
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-Additionally, they can be used for ischemia and ischemia - 
i injury res % om shock and trauma . 

The compounds of the invention ere also anti- 
thrombotic agents and antiproliferative agents and are 
5 also useful in treating renal disease. 

The compounds of the invention are also dual 
inhibitors of NHE-X and NHI-3 and thus can he used as 
card.ioprotecta.nts for the treatment of heart, disease, 
whilst also improving renal function by protecting 

10 against renal damage., or reversing hypertension by a 

direct modulation of sodium recordation in the kidney. As 
dual inhibitors, the compounds of the invention are also 
useful in a combination of therapies, for example,. 
* s patients with i ate coronary syndrorn.es .. 

15 MI, recovery from MX and chronic stable angina. They are 
also useful for heart failure when an ant i- hypertensive 
or diuretic agent is required for treatment. 

Compounds! of this invention can he additionally 
used for the treatment of diabetes me Hit us and other 

20 ii - tic rompiic. ions and £< x lowering - n ipids so ;h 
as lowering nDL~ cholesterol - 

Where desired, the compounds of this invention may 
foe used in combination with one or more other antianginal 
and cardioprotective agents, one or more diuretic agents, 

25 one or more antithrombotic or anticoagulant agents, one 
or more anti -platelet agents or platelet aggregation 
inhibitors, one or mors prothromfooiytic agents, one or 
more antihypertensive agents, one or tnore 
an tiatharosel erotic agents, one or more antidiabetic 

30 agents, one or more hypolipidemic agents or lipid- 

lowering agents, one or more mineral ooortr cold receptor 
antagonists, and/or one or mors growth hormone 
secretogogues . 

The compounds of the invention can be used or 

35 formulated in combination with one or more antianginal 
agents such as long- acting nitrates , for example, 
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din.it rate ■ 

The compounds of the invention can he used or 
formulated in combination with one or more 
S card i ©proc set i ve* agents such as digitalis and oriabion. 

The compounds of this invention can. he used or 
formulated in combination with one or more diuretics such 
as chlorothiazide, hydrochlorothiazide; f iumethiaaxde , 
hydro f I umet hiaz i de , bendrof iumsthiaaide , 
10 methyl ©hi or thiazide, trishloromathiaaida, polythiaside or 
benztMazide as well as ethacrynic acid, tricrynaf en... 
torasemide, idapamide, eh thaiidone £ j k 

mused im.ine, bumet snide, triamterene, amiiori.de and 
spironolactone and salts of such compou&ds. 
15 Such combination products if formulated as a fixed 

dose employ the compounds of this invention within the 
dose range described above and the other pha rmaceut ica 1.1 y 
active agent within its approved dose range, 

The compounds of the invention can be used or 
20 formulated in combination . %si.fc& one or more ant i- platelet 
agents or platelet aggregation inhibitors or P2Y C.AC) 
antagonists sue! as slop 3 < , ticlopidinc and CS-747, 
one or more ©FX Xfo/I iM blockers such as abciximah 
(Reopro®) , eptif ibatide CXntegr xlin*; . and tirofiban 
25 tog } tat), ps r baiide,, anagrelide, one or more 

thromboxane receptor antagonists such as ifetrcfaan, one 
or more PAl-i inhibitors, such as XR-330 and t-686, one or 
mere inhibitors of a-2-ant iplasmin such as ant i -a- 2-- 
er t: v u <.u an")i-idy, one or more prostacyclin mimetics, 
30 one or more phosphodiesterase inhibitors, such as 

hipyu hamols v < 1 stazol, one or more ( PDE ) inhibitors 
in combination with thromboxane receptor 

antagoiiists /thromboxane A synthetase inhibitors {such as 
pi cot amide) f one or more serotonin- 2 -receptor antagonists 
35 (such as ketanserinl , or one or more fibrinogen receptor 
antagonists . 
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The compounds of the invention may be used or 
formulated ir, combination with one or more antithrombotic 
or anticoagulant ecu » olaeulax 

weight heparins, such as snoxapar in (Lovenox 5 '} .. one or 
5 more Factor Xa inhibitors and/or Factor V X la inhibitors, 
such as compounds disclosed in pending o«S, application 
Serial No, 09/473, 632 filed January S, 20Q0, and its 
continuation-in-part appication filed August 7, 2000 
{attorney docket HA7i?a CI 9) and U.S. applicable Serial 
10 m. 09/496,571, filed February 2, 2000 (attorney docket 
HA723b; . 

Compounds of the present invention are also useful 
in combination with ant i -arrhythmic agents such as for 
atrial fibrillation, for example, andodarona or 

15 doxetilide. 

The compounds of the present invention may also be 
-used in combination with p~ adrenergic agonists such as 

rbuta i " x 1 

bitolterol, pilbuterol, or fenoterol, as well as with 

20 anticholinergics such as ipratropium bromide, ahti- 
inflaroiauory eortiocosteroids such as beolomethasone, 
triamcinolone, budesonide, fluticasone, flunisolide or 
deramethasone, and anti- inflammatory agents such as 
cromolyn, nedoo.roiri.il, theophylline, aileuton, 

25 zafiriukast, montelenkast and pranienkast . 

The antiatheroncleroeic agent suitable for use 
herein may be one or more ACAT inhibitors such as 
disclosed in. Drugs of the Future .24, 9-1S (1959), 
(Avasimibe) ; "The ACAT inhibitor, Cl-1011 is effective in 

30 the prevention and regression of aortic fatty streak area 
in hamsters" , Hi colossi at al, Atherosclerosis {Shannon, 
Xrel} . (1598) , 137 CD , 77-85; «Th© pharmacological 
profile of FCE 27677: a novel ACAT inhibitor with potent 
hypolipidemic activity mediated by selective suppression 

35 of the hepatic secretion of ApoBl 00 -containing 

lipoprotein 51 ', Ghiselli, Siancario, Cardiovaso. Drug Rev, 
{.1908), 16 (1) , 16-30; W RP 73103; a bioavailable 
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alkylsulf inyl- diphenylimidasole ACA? inhibitor" , Smith, 
P., est ali Bioorg, Med, Cham, betta {19361, 47-50; 
■"ACAT inhibitors : physiologic mechanisms for 
hypolipidemic and ant 1 -atherosclerotic activities in 
S experimental animals" , Krauss «t ai, Editor (s) x Ruffolo, 
Robert R,, Jr.? Kollinger, Mannfred A, * Inflammation. ; 
Mediators Pathways (1S9S)., 1 ? 3 - 5 ••; , Publisher; CHC ; Boca 
Raton, Fla- ; "ACAT inhibitors; potential anti- 
athero-scierotic agents'" , Siiskovic et ai, Curr. Had, 

10 Chem. (19945,. 1(3), 204-2$; * Inhibitors of acyl- 
CoA; cholesterol 0-acyi transferase (ACAT) as 
hypocholestercdemic agents, S . The first water-soluble 
ACAT inhibitor with lipid- regiiiating activity. Inhibitors 
of acyi-CoA; cholesterol aeyl transferase (ACAT), 7, 

15 ent of a sei in 

pb&ny Icyc lop art y 1 .; if -ethyl ] areas with enhanced 
hypoeho 1 as t a r o 1 etni c activity" , Stent et ai, Chemtraets ; 
Org. Chess. U99S) , 359-62, or TS-962 (Taisho 

Pharmaceutical 06. Ltd). 

20 The compounds of structure I may be used or 

formulated in combination with one or move hvr - } 
agents or lipid- lowering agents including one or more MTP 
inhibitors,, one or more HS»!C< CoA reductase inhib iters, one 
or more squalen® synthetase inhibitors, one or mar© 

25 fiibric acid derivatives, one or mora lipoxygenase 
inhibitors, one or more cholesterol absorption 
inhibitors, one or more ileal Ka'/biia acid co transporter 
inhibitors, one or more upregulators of LDL receptor 
activity, one or more bile acid ssqytest rants, and/or 

30 nicotinic acid and derivatives thereof . 

MTP inhibitors employed herein include MTP 
inhibitors disclosed in U.S. Patent No, S, 595,872, U.S. 
Patent Ho. 5,739,135, DPS, Patent So. 5,712,279, U.S. 
Patent Mo. 5,760,246, U.S. Patent So. 5,827, S7S, U.S. 

3.5 Patent Mo. 5,885,983 and U.S. Patent So. 5,962,440. 
ef erred < N < " ? PTP inhibil 

disclosed in each of the above patents and applications. 
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All of the above U.S. Patents arid applications are 
incorporated herein by reference* 

Most preferred M7P inhibitors to be employed in 
accordance with the present invention include preferred 
5 MTP inhibitors as act out in U.S. Patent Hog . 5,739,135 
and 5,712,279, and U.S. Patent SJo. 5,760,246, 

< e £ or is 9~ [4- [4~ [ [2- 

{ 2 , 2 , 2 - tz if iuoroe ehoxy } benzoyl] ami no) ■■ 1 •• piper id icy i ] 
butyl] -N- (2,2, 2-trif icoroethyl) - 9H~ f luorene- 9~carboxamide 
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reductase inhibitor which includes, but is not limited 
to, mavastatin and > i cot coopounds as disclosed in U.S. 

15 latent No. 3,983,140, iovastatin (mevinoliu) and related 
compounds as disclosed in U.S. Patent Ho, 4,231,938, 
pravastatin and related compounds such as disclosed in 
U.S. Patent Ho, 4,346,227, simvastatin and related 
compounds a a disclosed in U.S. Patent 33os. 4,440, 784 and 

20 4,450,171. Other HMG CoA reductase inhibitors which may 
be employed herein include, but are not limited to, 
floras tat in, disclosed in U.S. Patent No. 5,354,772, 
oer.s vasts-: in disclosed in U.S, Patent Hos . 5,006,530 and 
S, 177, 080, atorvastatin disclosed in U.S. Patent Hos, 

25 4,681,893, 5,273,995, 5,385,929 and 5,586,104, 

itavastatin (Nissan/Sankyo 1 s nisvascatin CNK-104} ) 
disclosed in 0,8, Patent No, 5, 011, 930, Shionogi- 
Asr..ta/2eneoa vi sastatin '{atavastatis or rosuvastatin) 
1213-4522) disclosed in U.S, Patent Ho, 5,260,440, and 

30 related statin compounds disclosed in U.S. Patent No. 
5,753,675, pyrasoie analogs of mcvalonolactone 
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derivatives as disclosed in U.S. Patent Mo. 4 , 613 ,.610, 
indene analogs of mevalono lactone derivatives as 
disclosed in PCT application WO 86/03486, 6-{2~ 
i so fa s t .1 1 u t a d - pyr r ol - 1 ■• y 1 } - a 1 ky I } pyx an- 2- one s and 

5 <d~zx.\ . ves there* > ! - ^i" M 

4,647,576, Searle ! s SC-45355 (a 3 -substituted 
pentanedioic acid derivative) d ic.h.l oroacet ate , imidazole 
analogs of me va 1 orxo I act one as disclosed in PCX 
application WO 86/07054, 3 -carboxy -2 -hydroxy -propane ~ 

10 . ) < > a . v. ,vt:s as disclosed in French Patent 

Mo. 2,586,393,. 2 , 3-disubstituted pyrrole, fur an and 
thiophene derivatives as disclosed in European Patent 
Application So, Q22102S, naphthyl analogs of 
mevalonolactone as disclosed in U.S. Patent No. 

15 4,686?237, octahydroaaphthaleries such a^ disclosed in 
U.S.. Patent No, 4,499,289, keto analogs of mevinolin 
(lova.stat.in) as disclosed in European Patent Application 
No.0,142,146 h2, and qu incline and .pyridine derivatives 
disclosed in U.S. Patent Mo. 5,506,219 and 5,691,322.. and 

20 statins, disclosed in U.S. provisional applications No. 
60/2X1 ,594 filed June IS, 2000, and Ho. 60/211 ,$95 filed 
June 15, 2000, 

In addition, phosphlnie acid compounds useful in 
inhibiting KMG CoA reductase suitable for use herein are 

25 disclosed in GB 2205837. ' 

The squalen© synthetase inhibitors suitable for 
use herein include, but are not limited to, a-phosp.hono- 
snlfonates disclosed in IbS, Patent So. 5,712,396, those 
disclosed by Biller an al, 0\ Med. Cham,, 1888, Vol. 31, 

30 Mo. 10, pp .1SSS-1871, including iscprenoid {phosphinyl •• 
methyl } phosphorates as well as other known squalen© 
synthetases inhibitors, for example, as disclosed in U,S, 
Patent No, 4,871,721. and 4, §24, 024 and in Siller, S.A., 
N .: ■■ :\. v t y u ^ u . : . . .; .. ^ M - , and Poui ter , CD,, 

35 Current Pharmaceutical Design, 2, 1-40 (1996), 

In addition, other equal ecu synthetase inhibitors 
bis <~ us. here > < id< the terpenoid 
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pyrophosphates disclosed by P. Ortiz da Ifontaliano at al, 
J» Med, Chem.. , 1:977, 2A f 243-249, the farnesyi 
diphosphate analog A and prasqualene pyrophosphate ( PBQ- 
PP) analogs as disclosed by Corey and volants, J . Ann 
5 Cham. Soc , . 1976, 98 , i23~ 1292, phosj phonates 
reported by McClard, F< . W . at al,. J.a.C.S., IPS?, Xiia, 
5544 and eyelopropanss reported by Capson, T . L . , PhD 
dissertation, June, 1987, Dept. Med. Chem, 0 of Utah, 
Abstract, Table of Contents f pp 16, 171 40-43, 48-51, 
10 Suasaary . 

Other hypolipidemic agents suitable for use herein 
include, but are not limited to, fibric acid derivatives, 
such as tenofibrate, gemfibrozil., clcfibrate , 
berafibrate.. ciprof ibrate, oiinofibrste and the like, 

IS probacol, and related compounds as disclosed ia U.S. 
Patent Mo. 3,674, 836, probutOl a: : n^ . v . c 

preferred; bile acid seques traces such as cholestyramine,, 
>.!.estipol a t® , Polieexide®} and 

*v q„<r S *n<-\ < as well as iipostabil 

20 C^hone-Foulenc) , Eisai E-50SG Can substituted 
eth&nolamine derivative) , iitianixil (HOE- 4 02 ) > 
tetrahydrol ipstatin (TEL) , istigmastanylphos- 
phoryl choline (SPC, Roohej , amindcyclodextrin (Tan&be 
sSeiyoku} , A.jinomoto &J-8X4 (asulane derivative} , 

25 aelinamid* tomo) , Szndoz 58-035, American Cyanamid 

CL-277,082 and CL-283,S4S (disubstituted urea 
derivatives}, nicotinic acid (niacin), aeipimox, acifran, 
neorrtyci n, p- ami nose .1 i cylic acid, aspirin, 

poly Cdiaiiylmethyiamine) derivatives such as disclosed in 
30 U.S. Patent Ho. 4, 759, 923, quaternary amine 

and ionenes 

as disclosed in U.S. Patent Ho. 4,027,009, and other 
known serum cholesterol lowering agents. 

The hypolipidemic agent may be an upregnlator of 
3S bD2 receptor activity such as M>-700 (Taisho 

Pharmaceutical Co. Ltd) and LY29S427 (Eli billy) 
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The hypolipidemic agent may be a cholesterol 
absorption inhibitor preferably Sobering - Plough : s 
SCH4S4 61 as well as those disclosed in Atherosclerosis 
115, 45-63 {1955} and <I. Med. Chem, 41, 973 {19.98} „ 
3 The hypolipidemic agent may be an ileal ItaVbiie 

acid cctiansporter inhibitor such as disclosed in Drugs 
of the Future, 24, 425-430 (1399). 

Preferred hypolipidemic agents are pravastatin, 
iOrastatin, simvastatin, atorvastatin , f. iuvastat in, 
10 earivascatin, it avast at in and visas tatin. 

The above-mentioned IPS. patents are incorporated 
herein by reference. The amounts and dosages employed 
will be as indicated in the Physician's Desk Reference 
and/ or in the patents set out above. 
15 The compounds of formula I of the invention will 

be employed in a weight ratio to the hypolipidemic agent 
(were present) , within the range from about 500:1 to 
about 1* 500, preferably from about 100 si to about islGCP 

The dose administered must be carefully adjusted 
20 according to age, weight and condition of the patient, as 
well as the route of administration,, dosage form and 
regimen and the desired result. 

The dosages and formulations for the hypolipidemic 
agent Will be as disclosed in the various patents and 
25 app; i cat ions discussed afewe > 

For oral administration, a satisfactory result may 
be obtained employing the .WF& inhibitor in an amount 
within Cue range of from about 0.01 mg to about 500 mg 
vend preferably from about 0.1 mg to about 100 mg\, one to 
30 four times daily. 

A preferred oral dosage form, such as tablets or 
capsules, will contain the MTP inhibitor in an amount of 
from about 1 to about 500 tag, preferably from about 2 to 
about 400 mg, and more preferably from about 5 to about 
35 250 mg. one to fear times daily. 

For oral admi s stretioi a satisi actory result may 
be obtained employing an HMG CoA reductase inhibitor, for 
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. ' statin lovastatin, simvastatin, 
atorvastatin, fluva statin or cerivastatin in dosages 
employed as indicated in the Physician's Desk Reference f 
such as in an amount within the range of frees about l. to 
5 2000 mg, and preferably from about 4 to about 200 nig. 

The sgualsne synthetase inhibitor may be employed 
in dosages in an amount within the range of fro© about 10 
sag to about 2000 ^g and preferably from about 25 tag to 
about 200 rag, 

1.0 A preferred oral dosage form, such as tablets or 

capsules ,• will contain the HMG CoA reductase inhibitor in 
an amount from about 0,1 to about 100 mg, preferably from 
about 0.5 to about 80 mg,- and more preferably from about 
!■ to about 40 mg, 

15 h preferred oral dosage form, such as tablets or 

capsules will contain the squalene synthetase inhibitor 
in an. amount of from about 10 to about 500 mg, preferably 
from about 25 to about 200 wg« 

The hypolipidemic agent may also be a liposcygenaae 

20 inhibitor including a 15- lipoxygenase (15 -LO) inhibitor 
such as bens imida sole derivatives as disclosed in WD 
07/12615, I5-L0 inhibitors as disclosed in WO 97/12613, 

thi N < ed in WO 98/38144,, and 15-10 

inhibitors as disclosed by Sendobry et al " Attenuation of 

25 diet -induced atherosclerosis in rabbits with a highly 
selective 15- lipoxygenase inhibitor lacking significant 

p }. - t *. , Brx- . d i-liflmac^^qv ( ^'h 
120, 1195-1206, and Cornicelli et al, * X5 -Lipoxygenase 
and its Inhibition; A Sidvel Therapeutic Target for 

30 Vascular Disease's Current Pharmaceutical Design, 1999, 
5, 11-20, 

The compounds of formula 1 and she hypolipidemic 
agent may be employed together in the same oral dosage 
form or in separate oral dosage forms takers at the same 
35 time. 

The compositions described above may be 
administered in she dosage forms as described above in 
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single or divided doses of one to four times daily. It 
may be advisable to start a patient on a low dose 
combination and work up gradually to a high doss 
combination . 

5 The preferred hypo! ipidemic agent is pravastatin, 

simvastatin, loeastatin, at orva statin, fluvastatin or 
ccrivastatin as well as niacin and/or cholestagel. 

The antidiabetic agent which may be optionally 
employed in combination with the compound of formula J 
.10 may be 1,2,3 or more antidiabetic agents or 

antihyperglycemic agents including insulin secretogogues 
or insulii s 

sulfonyl ureas, glueosidase inhibitors,, PPAP y agonists,, 

such as thiazolidinediones, aP2 inhibitors,. PPAE a/y dual 
13 agonists., dipeptidyl peptidase IV {DM 5 inhibitors, S-3LT2 

Inhibitors , and/or meglitinides, as well as insulin, 

and/or glucagon - like peptide -1 (GLP-i; . 

The antidiabetic agent may be an oral 

antihypergiyeemic agent preferably a biguanide such as 
20 met fort ts r.bu rabl} 

metformin HCl , 

Where the antidiabetic agent is a biguanide, the 

compounds of structure 1 will be employed in a weight 

ratio to biguanide within the range from about O.OOltl to 
25 about .10:1, preferably from about 0,01:1 to about Sal. 

The antidiabetic agent may also preferably be a 

sulfonyl urea such as giyburide (also known as 

giibanciamide) , glimepiride (disclosed in U.S. Patent Ho. 

4,379,783) , glipizide, glieiasside or chlorpropamide, 
30 other known sulfonylureas or other antihyperglycemio 

agents which act on the ATP-dapsndent channel of the J5- 

eells, with giyburide and glipizide being preferred, 

*Ulich maY i < 11 v. _ _ _ „ i ^ * 

dosage forms . 

35 The compounds of structure 1 will be employed in a 

weight ratio to the sulfonyl urea in the range from about 
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0.01:1 to about 100:1, preferably from about 0 . 02 j X to 
about 5 s i. 

The oral antidiabetic agent may also be a 
glucosidase inhibitor such as acarboss (disclosed .in 01 S, 
Patent Mo. 4, 004,. 769} or miglitol {disclosed in U . S . 
Patent No . 4,639,436}.. which may be administered in the 
same or in a separate oral dosage forms. 

The compounds of structure 1 will bs employed in a 
weight ratio to the glucosidase inhibitor within the 
range from, about O.Olcl to about 100 si, preferably from 
about 0.0S;1 to about. 10 % i , 

The compounds of structure I may be employed in 
combination with a PPAR y agonist such as a 
fchiasoiidinedione oral anti-diabetic agent or other 
insulin sensitizers (which has an insulin sensitivity 
effect: in RIDDM patients) such as troglitazone {Warner- 
Lambert ! s Rezuiin*, disclosed in U.S. Patent Ho. 
4,572,912) , rosigl i tacone i SEE; , pioglitazona (Takeda) , 
MitsuMsM's MCC-SSB (disclosed ie U.S. Patent m, 
5,S94, 016}, Glaxo -Wei come' a Gh-2S25?0, englicazone (CP- 
68722, Pfizer) or dargXitazone (CP-8S325, Pfiser, 
isaglitazone (MIT/J&J) , JTT-S01 {JEST/Pfcir) , L-895645 
(Merck.}, R- 11.9702 {Sankya/WL) , (Dr. Reddy/M») , or 

TM-440 (Yamanouehi} , preferably rosiglitazone and 
picglitazone. 

The compounds of structure X will be employed in a 
Weight ratio to the thiarolidinedione in an amount within 
the range from about O.Olol to about 100x1, preferably 
from about 0,09 to about 10:1. 

The saXfonyl urea ana thiazoXidinedione in amounts 
of less than about 150 rag oral antidiabetic agent may be 
incorporated in a single tablet with the compounds of 
structure 1 . 

The compounds of structure I may also be employed 
in combination with a ant ibyperciycsmic agent such as 
insulin or with glucagon- like peptide ~X hXLP-X} such as 
GLP-XU-36) amide, GLP-K7-36) amide, GLP~l{7-37> (as 
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disclosed in U.S. Patent No, 5,61,4,4 32 to Hatoener, the 
disclosure of which is incorporated herein toy reference) , 
as well as AC2993 {Amy! in) and LY-315902 (Lilly), which 
amy be administered via injection, intranasal, inhalation 
S or fay transdermal or buccal devices. 

Where present, metformin, the sulfonyl ureas, such 
as glyhuride, glimepiride, alipyride, glipizide, 
chlorpropamide and giieiaside and the glucosidase 
inhibitors acarbose or miglitol or insulin {injectable, 

10 p-uitnonary, buccal, or oral} may be employed in 

formulations as described shove and in amounts sand dosing 
as indicated in the Physician's Desk Reference (RDR) . 

Where present, metformin or salt thereof may be 
employed in amounts within the range from about 500 to 

15 about 2000 mg per day which may be administered in single 
or divided doses one to four times daily, 

Preferred are < * e 

as disclosed in DCS,, Serial No. OS/432,465 filed November 
3, 1999, and U.S. Serial No. 09/460,320 filed Beea-mbex 

20 14 , 1999. 

where present, the thiazol idinedione anti -diabetic 
agent may be employed in amounts within the range from 
about 0 .01 to about 2000 &g/day which may toe administered 
in single or divided doses one co four times per day, 

25 Where present insulin may be employed in 

formulations, amounts and dosing as indicated by the 
Physician's Desk Reference, 

Where present. GLP-l peptides may be administered in 
oral buccal formulations, by nasal administration or 

30 parenteral!^/ as described in CJ.SL Patent Hos . 5,346,701 
(TheraTech) , 5.. 614,492 and 5, 631,224 which are 
incorporated herein by reference. 

The antidiabetic agent may also be a PPAR a/y dual 
agonist such as AR-K039242 (Astra/ Seneca) , GW-4G9544 

35 {Glaxo-Welicome} , KRP29? (Kyorin Merck) as well as those 
disclosed by Murakami et a I , S A Hovel Insulin Sensitizer 
Acts As a Coligand for Peroxisome Proliferation - 
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Activated Receptor Alpha (PPAR alpha) and PPAB. gawia , 
Effect on PPAR alpha Activation on Mmorraal Lipid 
Metabolism in Liver of Sucker Fatty Rats",. Diabetes 47, 
1841-184? {1998} . 
5 The antidiabetic agent may be an SGLT2 inhibitor 

such as disclosed in U.S. provisional application No. 
60/158,773, filed October 12, 1999 * attorney file LA49) , 
employing dosages as set out therein. Preferred are the 
compounds designated as preferred in the above 

10 application. 

The antidiabetic agent may be an aP2 inhibitor 
such as disclosed in U.S. application Serial Ho, 
09/3 91 , Q S3 f tiled September ?, 199.9, and in -J .. S . 
provisional application Ho, €0/127, 74S , filed April 5, 

15 19.99 (attorney file LA27* ) ; employing dosages as set out 
herein. Preferred are the compounds designated ae 
preferred in the above applications. 

The antidiabetic agent may be a DP4 inhibitor such 
as disclosed in Provisional Application SO/188, 5SS filed 

20 March 10, 2000 (attorney file XAS0) , WQ99/385QX, 
:W099/46272, WQ9 9/67279 {P&OBIODTO} , W099/67278 
(PROBIODRPG) , MD99/61431 (BEOBIODRUG) , KVP-DPP728A £l~ 

, ^ , ~i - aoom^erhy laconc^a 

eyano- IS) -pyrrolidine) (Hovartia) (preferred) as 

25 disclosed by Hughes et al, Biochemistry, 38(36), 11537- 
11603, 1999, TSh~32S (tsryptophyl-l, 2, 3 , 4-tetrahydro- 
isoquinoline-3-carbo3cyiio acid disclosed by Yamada et al, 
Bioorg. & Med, Chem. Lett. S (1998) 1537-1540* 2- 
cyanopyrroiididas and e~oyanopyrroiididee as disclosed by 

30 Ashworth et al, Bioorg. & Med. Chem. Lett., Vol, 6, Mo. 
22, pp 1163-1166 and 2745-2748 (1596)} employing dosages 
as set out in the above references. 

The meglitinide whici may options li> ; employed 
in combination with the compound of formula I of the 

35 nvencion may b < v aide (Kovaxmi or 

KAD1229 (PF/Kissei) , with repaglinide being preferred. 
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The compound of formula I will foe employed in a 
weight ratio to the ttealiuino.de, PPM. y agonist , PPm a/'y 
dual agonist , &P2 inhibitor, DP4 inhibitor or SGLT2 
inhibitor within the range from about 0,01:1 to about 
100:1, preferably from about 0.05 to about 10; 1, 

The other type of therapeutic agent which may be 
optionally employee with a compound of formula I may be 
%; 2, 3 or mora of an anti-obesity agent including a beta 
3 adrenergic agonist, a lipase inhibitor,, a serotonin 
(and dopamine) reuptake inhibitor, an aP2 inhibitor, a 
thyroid receptor beta drug and/or an anorectic agent. 

The beta 3 adrenergic agonist which may foe 
optionally employed in combination with a compound of 
formula I may be AJ967? (Takeda/Dainippon) , L7S03S5 
(Merck) „ or CP331S4S (Pfizer) or other known beta 3 
agonists as disclosed in U.S. Patent S?os, 5, 54 1,204, 
3,770,615, 5,491,134, 5,776,983 and 5,4.88,064, with 
AJ9677, L750,35S and CP331S48 being preferred. 

The lipase inhibitor which may be optionally 
employed in combination with a compound of formula I may 
be orlistat or ATh~ 96% ihlizyrm} , with oriistat being 
preferred. 

The serotonin (and dopoanbne) reuptake inhibitor 
which may be optionally employed in combination with a 
compound of formula I may be sibutramine, topiramate 
(Johnson & Johnson) or a^okine (Regeneron) , with 
sibutramine and topiramate being preferred. 

The growth hormone secretogogue suitable for use 
< e ti 5u lac r ted in U.S. Serial Mo, 
OS/41? f ISO filed October 12, 1993 (attorney docket LA2S) . 

The t byroad receptor nor. a compound which may be 
optionally employed in combination with a compound of 
formula I may be a thyroid receptor 1 inane as disclosed 
in W097/2I393 (U, Cai SF) , WO3S/00353 (KaroBio) , 
SB38/2S442S (RaroBio) , and U.S. Provisional. .Application 
SO/183, 223 filed February 17, 2000, with compounds of the 
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KaroBio applications and the above u,S, provisional . 
applieat a I pi : sired. 

The antihypertensive agents which may be employed 
in combination with the compound of formula 1 of the 
5 invention include ACE inhibitors, angiotensin IX receptor- 
ant agonists, ME P /ACE inhibitors,, as well as calcium 
channel blockers, 0- adrenergic blockers, centrally acting 
agents, and other types of antihypertensive agents 
including diuretics. 

10 The angiotensin converting enzyme inhibitor which 

may be employed herein includes those containing a 
mercapto {-S-j moiety such as substituted proline 
derivatives, such as any of those disclosed in U.S, Pat. 
No. 4,046,88$ to Ondetti at al mentioned above,- with 

15 captoprii, that is., 2~ [ (2S) - 3 -mercapto -2 ~ 

methylpropionyl 1 ■■ l,~ proline , being preferred, and 
mercaptoaeyi derivatives of substituted prolines such as 
any of those disclosed in U.S. Pat. So. 4,316,906 with 
3ofenopr.il being preferred. 

20 Other examples of mercapto containing ACE 

inhibitors that may be employed herein include rentiapril 
(rentiapril, S&nten) disclosed in Clin. Sxp. Pharmacol. 
Physiol. iO;i.3l as well as pivopril and YS9S0 » 

Other examples of angiotensin converting enzyme 

25 inhibitors which may be employed herein, include any of 
those disclosed in U.S. Pat. No. 4,374,829 mentioned 
above, with ( X-ethoxycarhonyl- 3 --phenylpropyl) -b-aianyl- 
l»-proline, that is, enaiaprii, being preferred, any of 
the phosphonate substituted amino or imino acids or salts 

30 disclosed in U.S. Pat. No. 4,452,790 with (8) -X- t 6- amino- 
2~ i [hydroxy ■■ (4 -phenvlbutyi) phosphinyl] cry; -i-oxohexyl) -L- 
proline or Cceronapr.il} being preferred, 
phosphinylalk&noyX prolines disclosed in U.S. Pat. No, 
4,168, 267 mentioned above with fosinopril being 

35 preferred, any of the phosphinylalkanoyi substituted 
prolines disclosed in U.S. Pat, No. 4,337, 20X f and the 
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ph Lates disclosed in U/S. Pat, Ho. 4, 432, 971 

discussed above . 

Other examples of ACE inhibitors that may be 
employed herein include Beecham's BRL 36,378 as disclosed 
S in £ t Api x and S0S68; 

Chugai's MC-338 disclosed in C.A. 102 :72588v and Jap. J. 
Pharmacol. 40; 373 (1386)? Ciba-<3eigy» g CGS 14824 (3-([l- 
etho-rycarbonyi- 3 -phenyl- (IS) -propyl] amino) -2,3,4,5- 
Letrahydro -2-oxo-i~ (3S) -bensazepine-l acetic acid KCi) 

10 disclosed in b..E. Patent Ho, 2103614 and CGS 16,61? 
(3 tS) - [ [ (IS) -S-amino-l-earboxypantyli amino] -2, 3 ,,4 , 5- 
t e t r ahy d r o - 2. - ox o - 1 H - 1 - b e n 2 a z e p ine - 1 - a t hacoie acid) 
disclosed in U.S. Pat. No. 4,473,575; eatapril 
{alacepril, Dainippon) disclosed in Eur. Therap. Res. 

15 39:671 (1986); 40x543 (1986); ramipr.il (Hoechsst.) 

disclosed in Euro. Patent No. 79-022 and Curr. Ther. Bee. 
40:74 (1986); Ru 44S70 |KoechSt> disclosed in 
&rzneimictel£orsehung 34; 1254 {1985}., cilassapril 
(Hoffman •• L&Roche ) diaelosed in J. Cardiovase, Pharmacol . 

20 9; 39 (1987); R 31-2201 (Hof fman-LaRoche) disclosed in 

FIBS' Lett- 165 s 201 (1984); iisinoprii (Merck) , indalapril 
{delapril) disclosed in U.S. Pat. Ho, 4 , 388 ,051; 
indoiaprii (Sobering) disclosed in J. Cardiovasc, 
Pharmacol, 6:643, 655 (10S3), spirapril (Sobering} 

2S disclosed in Acta. Pharmacol. Toxicol. 50 (Supp, 5); 173 
(1986) ; perindopril (Servier) disclosed in Eur. J. e.lin< 
Pharmacol. 31:519 (1987); quinapril (Warner-Lambert) 
disclosed in U.S. Pat. bo. 4,344,343 and CI925 (Warner- 
Lambert) { [3s - 12 m*w*nn% {*}■}-%- 1:2- cu- (ethoxy- 

30 1x0 nyl a«o i-oxcy. p> 1,2,3,4 

tetrahydro -6 ,. ? -dimachoxy ■■ 3 - isoquinolinecarbcxyiic acid 
KCI) disclosed in Pharmacologist 26:343, 266 (1084) , WY-- 
44221 (Wyeth) disclosed in J. Med. Chars. 26:394 (1983). 

Preferred ACE inhibitors are captopril , fosinopril, 

35 enaiapril , .Iisinoprii, quinapril, benazepril, Santiapril, 
ramipril, moexipril, cilasopril, delapril, or pentopril . 
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HEP/ ACS inhibitors may also be employed herein in 
that they possess neutral endopeptidase (HEP) inhibitory 
activity and angiotensin converting ennyme (ACE) 
inhibitory activity. Examples of KEP/ACE inhibitors 
5 suitable for use herein include those disclosed in U , s , 
Pat. No,s* 5,362.. 727, 5,366,973, 5,235,401,. 4,722,810, 
5,223,516, 4,749,668, U.S. Patent. No. 5,552,337, U.S. 
Pat. No, 5,504,080, U.S. Patent Ho. 5, 612, 35$, U. S. Pat, 
Ho. S, 525,723, Etiropeaa Patent Application 0533,444, 

10 0481,522, 0539,444, 0595,610, Etiropaan Patent Application 
0534363A2, 534,396 and 534,432, and European Patent 
Ap| I i ca t ion C 

Preferred are those HEP/ACE inhibitors and dosages 
thereof which are designated as preferred in the above 

15 paten q - ms which OhS. patents are incorporated 

herein by reference; most preferred are omapatrilat , BUS 
189, 921 ( ( S - CR*,R*} j -hex.ahydro-6 [ ( 2 - mercaptc •- 1 -oxo- 3 ~ 
pheuylpropyi > amino] ~2,2-dimethyl~7~oxo-lH~&2epine~l~ 
acetic acid (gemopatrilat) ) and C&g 30440. 

20 The angiotensin IX receptor antagonist (also 

referred to herein as angiotensin II antagonist or All 
antagonist} suitable for use herein incrudes, but is not; 
limited to, irbesartan, lo&artab, valsartan, candesartan , 
telmioartan . fcasosartan or eprosartan, with irbesartan , 

25 losartan or valsartan being preferred. 

A preferred oral dosage form, such as tablets or 
capsules, will contain the ACE inhibitor or All 
antagonist in an amount within the range from abut 0 , 1 to 
about 500 r«g, preferably from about 5 to about 200 mg and 

30 more preferably from about 10 to about ISO tag. 

For parenteral administration, the ACE inhibitor, 
angiotensin II antagonist or HEP /ACE inhibitor will be 
employed in an amount within the range from about 0.005 
mg/fcq to about 10 sag/kg and preferably from about 0.01 

35 mg/kg to about I eg/kg - 

Where a. drug is to be administered intravenously, 
it will be formulated in conventional vehicles, such as 
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distilled water, saline, Ringer's solution or other 
conventional carriers. 

It will be appreciated that preferred dosages of 
ACS inhibitor and All antagonist as well as other 
5 antihypertensives disclosed herein will be as set out in 
the latest edition of the Physician's Desk Reference 
(PDR) . 

Calcium channel blockers suitable for use herein 
include verapamil, nifedipine, diltiazem, felodipine, 
10 nisoidipine, isradipine, nicardipine and amlodip.ine 
besyiate {Horvase®} . 

p -blockers suitable for use herein include one or 
more of atenolol, carves Llol , nadolol, propranolol and 
sotalol , 

15 Examples of most preferred antihypertensive agents 

suitable for use herein include omapatrilat (VanievCSb 
gemopatriiat, amiodipine besyiate (Norvasc®) , prases in 
HCI (Minipress®) , verapamil, nifedipine, nadolol, 
di it i asam , felodipine , nisoidi pine , i srad ipine , 

20 nicardipine., atenolol., carvedilol, sotalol, terazosin, 
doxazosin , propranolol, and dlonidins HCI {Cataprss®} . 

Mineraloeortieoid receptor antagonists suitable for 
use herein include spironolactone and epnerandne. 

hntiosteoporosis agents suitable for use herein in 

25 combination with the compounds of formula I of the 
invention include parathyroid hormone or. 1 > 
such as MK-21? (alendronate) (PosamaxCs)} . Dosages 
employed will be as set out in the PDR, 

Unless otherwise specified, the various components 

30 e i a nations of the invention with compounds 

of formula I will be employed in dosages and amounts as 
described in the PDR, and/or patents and other references 
disclosing such compounds. 

The co-vr. sands of the invention can be administered 

35 orally or parenteral ly such as sabontsnaousiy or 
intravenously, as well as by inhalation and nasal 
application, rectal ly, transdertnaliy , or sublingual iy to 
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various mammalian species known to be subject to such 
maladies, e.g., humans, cats, dogs and the like in an 
effective amount within the dosage range of about Q<1 to 
about 100 mg/fcg, preferably about 0,2 to about SO n-g/kg 
S and more preferably about 0.5 to about 2S. trig/ kg (or from 
about 1 to about 500 tag, preferably from about 5 to about 
200 mg) on a regimen in single or a to 4 divided daily 
doses - 

The active substance can be utilised in a 
10 composition such as tablet, capsule, solution or 

suspension or in other type carrier materials such as 
transdermal devices, iontophoretie devices, rectal 
suppositories, inhalant devices and the like. The 
composition or carrier will contain about 5 to about 500 
15 mg per unit of dosage of a compound or mixture of 
compounds of formula I , They may be compounded in 
conventional matter with a physiologically acceptable 
vehicle or carrier, excipxsnt, binder, preservative, 
stabilizer, flavor, etc., as called for by accepted 
20 pharmaceutical practice. 

The following abbreviations are employed herein- 
before and in the Examples: 

25 Ph « phenyl 

fin « benzyl 

t~8u ~ tertiary butyl 

Me ** methyl 

Et ~ ethyl 
30 TM3 ■■• trimer.tylxx.lyl 

'IMS h ■-. • t r i ma r. r. y .1 3 : .1 y 1 a ?. i o a 
r.art-b Idimcthyi 

FMOC ~ fiuorenyimethoxycarhonyi 
<. t onyl 

35 Cbz = ca rboben 2 y 1 ok y or earbobenzoxy or ben syioxycarbonyl 

THF ^ tetrahydroruraa 

£t 2 0 = diethyl ether 

hex ~ hexanes 

EtOAc - ethyl acetate 
40 " c ^ > rmarnid* 

Hi 0! methanol 

EtOH - etha.no! 

□MSG ~ dimethyl sulfoxide 
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DME ™ 1, 2 dimethoxyethane 

£DC or DCE ™ 1,2 dx chler cetfea&e- 

- ^ < ^ m , l^a-j-'Io 

s im ~ - 

EISA or Hunig's Base or i~Pr 2 N£t - N, N-diiscpropyl- 

ethyl amine 
TEA or ~~y\ -t ^ _ ^ 

NMH :k H-m-sthyl morpholins 
10 D?1AP ~ 4 -dimethyl amiaopyridine 

0 ^ t <• v V - v. 

DI8AJ or DI8AL i . mi u yiride 

LiAiM 3 lithium aluminum hydride 
1.5 ft-Buli ^ nHbutyliithium 

Pd/C palladium on carbon 

?t0 2 platinum ok ids 

KOH « potassium hydroxide 

HaOH ~ sodium hydroxide 
20 LiOH « lithium hydroxide 

j carbonate 

NaHCOs sodium bicarbonate 

DSU - I, S-diazabicycio [5.4.01 undec~?~ene 

EDC (or EDChHCi) or EDCI (or EDCI.HCI) or EDAC - 3-ethyl- 
25 a (or 

1- (3-diraothyIaraiaopropyi) --S-ethyl carbodiimide 
hydrochloride) 

HOBT or HOST . H 2 0 ~ I -hydroxybenzotria role hydrate 
BOAT ~ 1 -Hydroxy- iz )ie 

30 80? reagent ^ bensotriasoi-l-yloxy-txis (dimethylamino; 
phosphor* ium h sxa f 1 u or ophospha t e 

: x „n.w ; - > o c ^ o 

1 ' r i silyl) u:;,mh 

Eh--,? ~ triphenylphoeyhina 
3.5 Pd:0hO' ; . , .urn acetate 

: shy?} 4 E'd° - tatrakis t r ipheny iphosph in.e palladium 
DEAD - diethyl arodioarboxyiate 

r 

Cb :: - C 1 ' :: a e - r y i o 1 1 o r o I o r ma :.. a 
40 v x trate 

SAX » Strong Anion Exchanger 

SCX « Strong Catron Exchanger 

At » argon 

ll 2 ** nitrogen 
45 min - minute (a) 

h or hr « hour (a) 

1 - liter 

jxL « milliliter 

pL ~ microliter 
50 g « gram (s ) 

i g - miJ ii x 

DCM - dichioromethsna 
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PyBOP - bensotri3sol-~l-yl~05iy--trispyrrolidi.no- 
phosphon 1 u?r. he ASlhluorophoaphate 

ET ^ room temperature 
sat or sat' d - saturated 
aq. - aqueous 

TLC ~ thin layer chromatography 

RPLC high performance liquid chromatography 

LC/MS ~ high performance liquid chromatography /-nass 

spectrometry 

MS or Mass Spec === oars spectrometry 
hMB ~ nuclear magnetic resonance 

tTip fiiC 1 1 X OO point 



ow and 
the manner and process of ranking and using the. invention 
20 and are of preferred embodiments of the invention. It 
should be understood chat there may he other embodiments 
which fall within the spirit and scope of the invention 
as defined by the claims appended hereto, 

2$ EaaaapI&JL 



A. 




A solution of oxalyl chloride (2M in 
30 diohlororaethane ; 2.15 raid was added to a solution of 



(1.0 g, prepared aa described in WO 9S334S0) in 10 mL 
dichloronwthane followed fey the addition of 2 drops tMF < 
The reaction mixture was stirred at RT for lb. and 
concentrated to afford the corresponding acid chloride. 
5 This material was dissolved in 5 mL dichi orome thane end 
treated with excess diaromethans in ether at RT. Stirring 
was continued at RT for 3h and the mixture was 
concentrated - - i di methyl 

ketone. This compound was diss solved in 5 mL 
10 diehioromethane followed by the addition or HCl in ether 

C2M, 20 rah) and the reaction mixture was stirred at RT 
for ISh. The reaction mixture was concentrated to afford 
the title compound as a brown gummy solid (1,2 g) < 



15 B. 




A mixture of the above title compound A (100 mg} , 
acetyl qaanidins (114 mg) in S mL DM? was heated at i00h" 
for 18h. The solvent was evaporated and the crude 
20 product was purified by preparative HPLC (CIS 

columnAaa tsr - methanol - tr i i luoroacet ic ao d 9 0 -.10; 0 . 1 to 

; <. s *• -rd the fitle ^emp s > 
light yellow solid? MS m/z 312 (M+H) * . 



'^1 



This compound was prepared from the corresponding 
30 ohirai acid (prepared as described in WO 9333460} in a 
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manner similar to that described for Example X; MS m/z 

312 wm A ., 




ChiwO. 

5 — 

This compound was prepared from the cox responding 
ehirai acid (prepared as described in WO $§33460} in a 
manner similar to that described for Example l, MS.m/% 
3X2 (M+H) * . 

30 




IS To a mixture of the title compound of Example l (40 

mg) , methanol 12 mh) and water (2 ml.-5 was added 5 drops ' 
of concentrated sulfuric acid and the reaction mixture 
was heated under reflux for l.Sh. The mixture was 
concentrated and the crude produce was purified by 

20 preparative EFLC as described in example 1 part K to give 
24 mg of the title compound as a TFA salt, off -white 
solid; MS m/z 270 (mm*. 




25 mm 
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This compound was prepared from the title compound 
Example 2 by using the procedure described in Example 4; 
MS m/z 270 (M+H) *. 



^' CbiraX 



This compound was prepared from the title compound 
Example 3 by using the procedure described in Example 4; 

ms «/* 270 m-mr, 

m 



To a stirred solution of 
{500 mg, 2. IS mm©!) in methanol (10 taL) added thionyl 
20 chloride (5,12 g} dropwise . The reaction mixture was 

stirred for 30 minutes and concentrated to afford 4 90 mg 
(94% crude yield) of the title compound as a brown gum. 



- 58 - 



WCNM/27M7 



PCT/i-SfW?.?.*?** 



B. 




S A mixture of the ester from step A (100 ®g, 0.41 

mraol) and hydroxyguanidine in Me OH (2 mb) was re fluxed 
for IS hrs. Then the solvent was evaporated and the crude 
product was purified by preprative HPLC as described for 
Example 1 to give the title compound as TFA salt {60 mg, 

10 54%); 5 H mm S (CDCl 5 ) 7.0? (m, 1H) , 6.71 (d, J « 6.0 Hz, 
1H) 6-60 id, J - 6.0 Hz, ±m < 4.38 (Broad peak), 4 . €2 
Cm, 2H) , 3.2S {m, 1H) , 3.10 <m, 1H) , 2.78 (d, IHi , 2.52 
td, IK),. 2,41 is, 3M5 , 1.35 ($, 3K) , 1.03 is, 3H5 . 



15 Example... 8 




A mixture of the chlororaethyi ketone from step A 
20 Example 1 (100 mg, 0.38 mtsol) , S^methylisotbiouroBiwm 
sulfate (126 mg, 0.45 mmol) and sodium acetate (93 mg, 
1.14 mmol) in EtOH (20 ml} wore re fluxed for IB hoars, 
the solvent was evaporated and the crude produce was 
pus i ed b prepare t -< PLC a fcsscra < for Example 1 
15 to give the title compound {30 mg, 27%) as clear guts? H 

mm. § (a?cij) 7,03 Cm, xm , 6.9*3 (b, m) t 6.os (d, j » 

7,6 Hz, 1H5 , 6,54 id, J « 8.0 E&, IB), 4.58 Cm,. 2H) , 3.18 
(m, l.HJ , 3.06 (m, IK), 2.66 {s, 3H) ; 2.16 Cm, 2H) , 
1.09 (s, 3H} , 0 .92 (s, 3H) * 
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A mixture of Raney nickel (ca. 2 oi. of the 
suspension} , the title compound from Example 8 {15 tag, 
5 O.OSO vmol) in EtOK (5 mid and water (S mW was stirred 
at ET for 2 h, filtered through Celite and the solvent 
was evaporated.. The crude product was purified by 
preparative HPLC as described for Example 1 to give the 
title compound {10 mg, 83%} as white powder ilyophiiats} 

10 m m/z 25s {mm*. 




A, 



IS 




To a solution of tert-butylciethyiphosphonoacetate 
(S.94g f 27.5 mmol) in THF (SO ml) at 0°C was added slowly 
sodiun hexawethyldisilacide CKaHKDS) (27 . S m%» 27*5 
mmol} . The result lug solution was warmed to 2S°C and 
20 stirred for 3 0 minutes. After cooling the reaction 

mixture to (fe f a solution of 3 f S~diehlorobencaidehyde 
(4.3890 2S fflmol} in HF {25 ml) was slowly added. The 
reaction mixture was warmed to 2S~ ! C and stirred 
overnight. The reaction mixture was poured onto 
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saturated NH^Cl/EtO&c . The aqueous layer was extracted 3 
times with EtOAc. The combined orgastics were washed with 
brine, dried over Ma 2 S0< , and concentrated in vacuo. 
Purification of the crude residua by silica gel, 
S chromatography {9:1 hexanes -ElOhc) provided 5,13g (??%} 
of title compound in the form of a white solid. 




CI 



W, To c n i iphosphoniya* 

iodide (6.48g, IB mmol) in THF (45 ml} at ?8 C 'C was added 
n-EuLd (2.5 M in .he.ra.aea, 6.6 ml, 16.5 mmol) . The 
resulting mixture was warmed to Q°C and stirred 30 
iRinutes. To the reaction mixture was added a ■ solution of 

15 the compound from step A (4.11 g r IS raraoi} in THF (30 
Ml) h The reaction mixture was stirred 2 hours at Q°C, 
then slowly warmed to 2S*C and stirred overnight. The 
reaction mixture was peered onto 10% H 2 S0 4 /EtO»c. The 
a v , eyes: was extracted 3 times with StOAc . The 

20 combined organic layer was washed with saturated HaHC0 5 , 
brine, and H s 0> dried over STaS0 4f and concentrated in 
vacuo. The crude residue was used without further 
purification, hi wm 8 (GDei 3 ) d 7,32 (1H, a) 7.30-7.27 
(2H, m) , 2,72 (IB, d, 3 « 8.9 Hz), 2,28 (XH, d, J * 8.9 

25 Ha} , 1.71 {.9H, sK 1.51 {3H, a) , 1,08 <3H, s) . 
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a 



The crude ester from Step B (ea, 25 mmol) was 
dissolved in Id trif luoroacetic acid-CH 2 Cl s (2Stnl) at 
3 2S°C> The resulting solution was stirred X hour at 25°C > 
The. reaction mixture was concentrated in vacuo. The 
crude residue was partitioned between 10% Ha OH and Et 2 0> 
The aqueous layer was extracted 3X with ether. The pH of 
the aqueous layer was adjusted to 4 and was extracted I OX 
10 with StOAe. The combined organic layer was dried over 
MgS0 4 and concentrated in vacuo to afford 2,32 g (71% 

over two steps) of a white solid,; J S W 5 (€£Cl s } 7.32 
{XH, s) 7.30-7,27 (2H> m) , 2.77 {IE, d, J * 8.9 Ez) , 2,20 
UK, d, J * 8.9 Hzj f 1.48 im, si, X.0S b\ . 



: c s , red Ixo 1 the part C compound 

by the method described In Example 1 part A. 

20 



IS 



D, 




a 
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5 



This compound was prepared from the part D compound 
as described is. Example 1 part B; MS m/z 3 38 (KrH)".. 



Example ..11 




This compound was prepared from the title compound 
Example %Q by using the procedure described in Example 4; 
30 MS m/z 296 (M+H) . 



ltX M?>fel £t.. l .2 



The cMoromethyl ketone from Example 10 part D (SO 
mg) x 1 heat ad at i60 s C tor 4h 

Wm solvent was evaporated and the residue was purified 
by preparative BPLC as described in Example 1 part H to 
give the title compound as a TFA salt, clear gummy solid; 
MS m/z 281 (M+H>* . 
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A, 




S This compound was prepared from the corresponding 

einnamic acid as described for Example 10 step S and C, 




10 To a stirred solution of the acid from step A C7.0 

g f 0,031 mol) in tetrahydrof uran {50 ml- was added CD! 
(6,1 g, 0*037 raol) » After the reaction mixture were 
stirred at room temperature for 1 hr f M,0 -dimethyl 
hydroxylamioe {HCl salt) (3<SS g, 0>037 mol 5 , 

15 triethyiamins {13 mt», 0.093 mol) and N,H-dimethyl 
•» (100 mg} were added to the res on 
r.her the reaction mixture was stirred for an 
additional. 18 hrs and che solvent was removed. The 
residue was dissolved in ethyl acetate (150 raL) and 

20 washed with 0,5 h sodium hydroxide (2 x 20 0 ml! and 1 H 
hydrochloride acid (2 x 200 ml..; . The organic layer was 
dried over anhydrous magnesium sulfate, - After removal of 
magnesium sulfate by filtration,, the filtrate was 

e: > 6 o <-> 3 ,3t: a c 

25 oil; Hi HMR 5 (CDC1 3 } 7.26 (s, IK; , ".20 im, 2H5 , 7.16 (s, 
1H) , 3.75 (S ( 3H) f 3.2fr {§, 3R> , 2,74 (d, J « 6 Bus, IK) 
2,40 (s, 1H) , 1 .30 (s, 3H) , 0,96 (s f 3H) . 
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C. 




To a: stirred solution of the compound from step E 
5 (6,0 g, 0.022 ml) in tetrahydrofuran. imp volt) at --20*0 
under nitrogen was added 3M ethyl magnesium bromide in 
ether {19 tdL) , Then the reaction mixture were warmed to 
room temperature and stirred for additional 2 hrs. 
Saturated atnmoniuta chloride in water {50 ffiL) was added 

10 and the reaction mixture was; diluted with ethyl acetate 
(200 mb) . The organic layer was collected and washed with 
brine and dried over anhydrous magnesium sulfate. After 
removal of magnesium sulfate by filtration, the filtrate 
was concentrated and the crude product was purified by 

15 silica t 
haxans as the eiuent to give S.21 g (98.3%) title 
compound as a clear oil; 5 B § (€$5CI 3 ) 7.26 is., IB) , 
7,20 Cm, 2H) , 7.16 is, IK) , 2.83 {&, J » $.3 Hz,- IK) , 
2. S3 (m, 2K) , 2,25 (&, J * B.B Hz, IE), 1.31 is, 3H) , 

20 1.14 m, 3H) , 0.95 is, 3H) . 

D . 

To a stirred solution of compound from step C (3.0g, 
25 0.013 mol) in tetrahydrofmran {SO tfiL) at -7G 9 C under 

nitrogen was slowly added 1.0 M Li HMDS in tetrahydrof uran 
{12.7 mi, 0.013 «ol> . Then the reaction fixture was 
slowly warmed to 5*C. A solution of N-brswooswcciniraide 
<20 g, 0-013 tnol) in dry tetrahydrofuran {10 «L) was 
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slowly added to the reaction mixture at ~70 V C under the 
nitrogen and the reaction mixture was stirred, for 2 hrs , 
Then the reaction mixture was poured into ethyl acetate 
(100 rrtt- : and 1 n hydrochloride acid (100 mL) . The 
5 organic layer was washed with I N hydrochloride acid (100 
rat) , dried over anhydrous magnesium sulfate, concentrated 
and the crude product was purified by silica gel 
chromatography using 10% dichloromethane/hexane as the 
eluant to give 2,0 g (50%) title compound as a light 
10 green oil; *H. W®, $ {CDCl$} 7.26 {s, IE.) , 7.20 (m, 2K) , 
7. IS is, 1H) , 4,58 Cm, m) , 2.89 id t J - 6.0 Ste, 1H) , 
2.15 (a, IB) , 1 . S3 (m, 38} , 1.26 t's, 3K) , 1.00 Es., 3H) > 



15 




To a stirred solution of the compound from step D 
(1.8 g, 0.0057 mol) in IMF (14 ml) was added acetyl 
guanidina (1.8 g, 0.017 raol} . The reaction mixture was 
stirred for 3 days, the. solvent was removed under' high 

20 vacuum and the crude product was purified by preparative 
HPtC (as described for the title compound of '.Example 1) 
to afford the title compound (1.10 g\. 61%) as a light 
brown oil; *H mm S (CDClj) 7.30-7. 2? (m, 4H) ; 2.70 (broad 
peak), 2.32 is, 3H) , 2.28 (s, 2S5 , 2,01 (d, <J - 7.2 Hz, 

25 1M) , 1.13 (s, 3K) , 0.99 Cs, 3H} . 
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To a stirred solution of the title compound of 
Example 13 C50 tag, 01 IS mmaX} in. Bit. OH {10 mL) and water 
(5 snL} was added K 2 S0 4 (6 drops). The reaction mi.xt.ure was 
refiuxed for 36 hrs. The solvent was then evaporated and 
5 the crude product was purified by preparative HPLC (as 
described for the title compound of Example 1} to afford 
the title compound (10 mg> 23%) as an off-white powder 
Uyophilate) ; % U bMR S {CDCl 3 } 7.20-7,27 (m. t 4K) , 2 .3.1 
(d, J *= 6.0 HZ, IK), 2,18 (s, 3H), 1.89 (d, J * 5.9 Hat, 
10 iH) 1 1.11 (s, 3H), 0.93 (s, 3H) . 



BxassplSL-lS 




A mixture of the compound of Sxampie 13 step D (100 
15 mg, 0,32 mmol} and aeetamidine free base (100 tag, 1,2 

mmol) in methanol (2 mL) was stirred at room temperature 
for 18 hrs. The solvent was then evaporated and the 
crude product was purified by preparative H£»X*t (as 
described for the title compound of Example 1} to afford 
20 the title compound (23 fag, 25%) as a clear gum; X H ^MP c 
{CDClj} 7.10-7.30 (m> 4H) f 2.49 is, 3H) , 2.35 (d, J * 
1,89 id, J m 6.0 Hz, IB) , 2,22 {s, 3H5 , 1.97 (d, J « 5.9 
Hz, IH) , 1.05 {s, 3H) , 0,94 <S, 3H) , 



Bxaapl.e,....lh 




A. nlxtuze of i .) f I a 13 step D (180 

mg, 0.57 mmol ) and. thiourea (ISO mg, 2.4 mmol; in 
methanol (10 mL} was refluxsd for 18 hrs.. The solvent was 
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then removed and the crude product was purified by 
preparative HPLC as described for the title compound of 
Example I to afford the titla compound {132 eg; as white 
powder; X H ME 8 {CDCi,} 7.10-7.30 (m, 4H> , 2.34 (d, J » 
5 6.0 Hz, 1H) , 2.22 <s, 3MJi 1,96 .{d, J - 5,4 Has, 1H> , 1.14 
(a, 3H5 , 0.99 {s, 3H) . 



IS This compound was prepared from the corresponding 

acid by a procedure described for the synthesis of the 
step B compound of example 13. 



This compound was prepared free the Step A comocnd 
by a procedure described for the synthesis of the step C 
25 compound of Example 13, 
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This compound was prepared from the Pi op 8 cc ru n 5 
by a procedure described for the synthesis of the step D 
compound or Example 13. 



This compound was prepared from the Step C compound 
10 by a procedure described for the synthesis or the step E 
compound of Example 13; MS: m/z 326 (H-H) h 




This compound was prepared from the part D compound 
of Example 17 by a procedure described for the synthesis 
of the title compound of Example 14; MSt m/a 284 {M+H} \ 



25 To a solution of the bromide from Example .17 part C 

(43 :o,; ; 0.13 mmol) in DMF (1 mid was added 2- 
aminopyriahre (X2.S mg* 0,13 mmol) . The mixture was 
heated at SCdC for 1.5 h, after which the solvent was 
removed and the residue purified by preparative KPLC (as 

30 described for the title compound of Example 1) to afford 
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the title compound as trif luoroacetie acid salt (19 rog, 
34% yield) : MS; m/m 319 {M+H)\ 




W This compound was prepared by a procedure described 

for the synthesis of the step B compound of Example 13 . 

8. 




5 compound was prepared by a procedure described 
for the synthesis of the step C compound of Example 13, 

20 C. 




This compound was prepared by a procedure described 
2S for the synthesis of the step D compound of Example .13, 
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This compound was prepared from the above step C 
5 compound according to the procedure described for the 
synthesis of the title compound of Example 13 part E? MS 
tix/ z 352 (H~K)\ 



10 C: 



The title compound was prepared from the compound of 
Example 20 as described for the synthesis of the compound 
15 of temple 14,; MSi m/z 3.10 {M+H>\ 

E.xamn.le..£2 

ft «H 9 




To a solution of the compound of Example 21 (8 mg\, 
} dd e d p he ay 1 i a < 

(4.1 uL ; 0.052 mmols and Shh-di isopropy I ethyl amine {DIEA} 
(6,6 uL ; 0.0S2 mmol) . The reaction mixture was stirred 
for 18 hrs. A solution of 8.0 M ammonia in MeOH (1 mi) 
was added to the reaction mixture, the reaction mixture 
was stirred for 2 hr. The solvent was removed and the 
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crude product vac purified by preparative HFLC (as 
described for the title eorapouna of Example X) to afford 
the title compound (1.7S tug,. 16%) as white powder 
(iyophilate) ; i H NFS S iCDCX,} : 12.70 (s, IH) , 8, €3 (s, 
5 IH} , 7.10-7,48 (no 8H) , 2.94 (breed peak) , 2.25 (s, 3H) , 
2.01 id, J * 5,9 Hz, IH), 1.15 fs, 3H) , 1.00 (s, 3H) . 



Xf * " s 




The title corapoxmd was prepared as' described for the 
synthesis the < c pie 0 steps A, B, and 

C. 



The title compound was prepared from the step A 
- 1 •> * - , ~e e 13 , 

20 steps B f C, D,and E; MSt m/z 336 (M'+H) * , 
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the title compound was prepared i v i * e < n pous 
Example 23 as described for the synthesis of the compound 
5 of Example 14; MS; m/z 294 m+H)*'. 




To a solution of the aminoinadaaole from Example 2 4 
10 (8 tag, 0,027 mrool) in aichloromethane it mh) was added 
isobutyryl chloride (28.7 mg, 0,27 mmol) followed by the 
addition of N, N-di isopropylet.hylatni.ne (0.047 tnLJ . The 
reaction mixture was stirred for 18 hrs. Then the 
solvent was removed and the crude product was purified by 
15 preparative HPLC as described for the title compound, of 
Example I to afford the title compound. "R MMR 8 (CDClj) 
13.80 is, 1H) , 7.35 (ro, 2H), 7 ill (m, IB), 3.90 {broad 
peak}, 2. SI (« # 1H) , 2.27 {&, 3H) , 1.97 id, J - 5.8 Hz, 
1H) f 1.2S (s, 3H) > 1>2S {s, 3Kj , 1.13 Is, 3H) , 0,9.9 (s, 
20 3H) . 

Ex^mpl^....2£. 




Of 
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To the freshly prepared sodium methoxide {?? no, 
1.43 mmoi) was added 3- amidineopyri dine hydyochloride 
salt (250 rag, X.SS rmnol} . The reaction mixture was 
stirred for 30 mins , Then to this react, ion mixture was 
S added the bromide from step C Example 20 {SO rig,. 0.25 

•Timed) in MeOH. ii rfiL! and the reaction mixture was tirred 
for 18 hrs. The solvent was removed and the crude 
product was purified by preparative HPLC (as described 
for the title compound o£ Example 2} to afford the 
10 product (60 226 mg, 65%) as off-white powder. 3 H -SNR o 
*CDC1 3 > 9.70 (S, 1H) , 9.15 is, IE) > 7.C5-7.3S lm ( 7K) , 
2. 48 id, J m S.9 m, 1H), 2.37 (a, 3H) , 2,11 [d f J * 5,9 

m< my, 2,10 (s, , 1.01 is f .38) , 



A. 



20 




To a stirred solution of- fumaric acid mono ethyl 
ester (30 g t 208 mmol} and di~ cert -butyl diearbonate 
{572? g, 260 ffimol) in THF (300 ml.-) was added 4- 

25 dimethyiaminopyridir.e (5,1 g, 41.7 ramol) in small 

portions at 0*C. The reaction mixture was stirred at 
ambient temperature for 14 hours, diluted with ethyl 
acetate and washed sequentially with 101 aqueous sulfuric 
aic„ 10% aqueous Ha OK and brine., The organic layer was 

30 dried o% u magnesium sulfate and concentrated to afford 
the title compound as a brown oil (33 g, 79% yield) . 
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5 To * . r , . , * - . ^ ».hr 

phosphonium iodide {78-5 g ( 181*5 tnmol) in 300 mL THF was 
added .n-BuLi (2.5 M in hexanes, 79.3 mL, IBB rranol) at 
~7B*C under nitrogen. The reaction mixture was briefly 
allowed to come to --S B C. The resulting clear red 

10 solution was cooled to -?8*C followed by the addition of 
a solution of the compound from part A (33 g, 165 srssnol} 
in 100 mL THF , The mixture was allowed to come to room 
temperature and stirred for 14 hours. The reaction 
mixture was worked up as usual with ethyl acetate and 

15 saturated sodium bicarbonate to afford a crude guatmy 
residue. This material was dissolved in 300 mL THF> 
added a solution of LiOH monohydrate (7.92 g, 108 wubdI) 
in 300 mL water and stirred at RT for 14 hours. The 
■mixture was diluted with water, washed with ether, the 

20 aqueous layer acidified with 10% NaKSO, and extracted with 
ethyl acetate. The ethyl acetate extract, was dried over 
magnesium sulfate and concentrated to afford the title 
compound as a brown oil (19.5 g, 56% yield) > 




The acid from step 3 was converted to the title 
30 compound via the corresponding ethyl ketone and o> 

browoketone by the procedure described for Example 13, 
steps B, G f D.< and B. 
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0.. 




The compound from step C {200 mg} was dissolved in 
1,5 mh methylene chloride, added 1.5 ml* t.rif Iuo.roacet.lc 
acid and the resulting solution was kept at RT for 12 
hours . The mixture was concentrated to afford the title 
10 compound (238 mg, 100% yield, TFA salt) as a white solid? 
MS; m/z 2S2 (M+H}\ 




To a stirred solution of one compound from step I) 
{20 sag, 0,08 mml) and ethyl fontanisaidafce hydrochloride 



'am 



{14 tS mg s 0.096 mmo.15 in 0.5 kiL DMF was 
20 sequentially added FyBOB {62 mg f 0.12 sntnol) and 

hue s J? 3.24 mraoi} T e was 

stirred at RT for 14 h, added 0.2 ml, hydrazine and 
stirred at RT for 12 hours. The mixture was worked up as 
usual with ethyl acetate and saturated sodium bicarbonate 
25 to afford a crude gummy residue. This material was 

dissolved in 1 mL Me OK f added 0.5 mL water and 3 drops 
cone, sulfuric acid and the fixture was heated at 120"C 
for 48 hours. The reaction mixture was subjected to 
preparative HFLC (CI 8 column/water -MeOR-TFA 90; 10:0. a to 
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10 i 90; 0.1 gradient to afford the title compound as a pals 
gum (7 mg, TFA salt;}; MS: m/z 275 £M+H}\ 



Example aa 




' tari ray iiimidassole (0,314 g> was added to a 



Irs. WO 9333460} in 5 mL BMP . The mixture was stirred at 
ST for Xh followed by the addition of araix;oguanidine 
bicarbonate (0.53 g) . Stirring was continued at RT for 
14 hours and the mixture was diluted with ethyl acetate, 
washed, with water, dried over -magnesium sulfate and 
concentrated to give crude yellow gum. This material was 
triturated from ether to give white hygroscopic solid 
(105 tag) . 



Acatcnitriie (0.31.3 trI», Sramoi) was added at ~?&°C to 
a stirred solution of lithium bietrimethyi si lyl amide \6 
mL, IH in THF) in 35 mL THF under argon. The mixture was 
stirred at -78°C for Ih, followed by the addition of a 
solution of the staida from part A Example SO in 10 mL 
THF Phe mixtur n:u *ed to c; c RT > < lit 




{0.3g, o- ■■ , -> 
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diulted with EtOAc ; washed with sat. sodium bicarbonate 
solution, dried over magnesium sulfate and concentrated 
to afford 1,3 g crude eyanomethyl ketone as pale oil, A 
portion of this material (1 g) was dissolved in 20 mL 
S THF , sequentially treated with etnyldiisopropyl&mine (3 
mL) and a freshly generated solution of disacueetnane in 
100 mL ether {used excess). The mixture was allowed to 
stand at RT for 14 h, added acetic acid to quench excess 
diaromethane and concentrated to afford crude enol ether 

10 (1 i), A portion of this material was converted to the 
i - ibed below: 

Potassium tert- but oxide (0,571 g, 5,1 xmol) was 
added to a suspension of guanidins hydrochloride (0.485 
g, 5,1 mmol) in 25 mL EtOH and the mixture was- re fluxed 

15 for ih. The solvent was removed by distillation and the 
residue was heated at 1S0 : 'C for- ih . The residue was 
concentrated from additional 25 ml Be OH and heated for 3h 
at 150° and partitioned between water and EtOAcu The 
organic layer was dried over magnesium sulfate, 

30 < s and the res* due p ri f < by pre 

(CIS coiumn/water-MeOH-TFA §0 1 10 ; Q , 1 to 10 ; SO t 0.1 
gradient to afford pale gum. Reerystal ligation from 
chloroform afforded a white solid (G„l g) ,- HS : m/z 323 
(M+H)". 
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This compound was prepared in a manner similar to 
that described for the step A cornopound of Example 7. 



t 



~ - ? . „ - . . t ^ 

in 20 > o£ tet..r::rrr/d::otU::a;:s was add 2.2 mL (3,3 >\noX) of 
I.S M butyilithium at -?8\3. The solution was stirred for 
30 min at --?S*C and a solution of 0.3 g (l.l mmol) of the 
part A d _ raa. Toe 

resulting solution was stirred for 2 hr at ~78 8 C and 20 mh 
of saturated KH,CX was added warmed to ambient temperature 
and concentrated. The residue was then ext rated with 
ethyl acetate. The organic layers were dried and 
concentrated to give a yellow 611 wMeft was not further 
characterized and was used for the subsequent reaction. 




A solution of 0.31 g (1.1 mmo!) of part B compound 
25 and 86 mg U,3 mrrsol) of hydrazine monohydrate in 30 mh of 
ethanoi was stirred of S h at 80 6 C and cooled ambient 
temperature and concentrated {2.Fomum, B.R^Landor, 
P. D. Lander, G . W .- P . Mpaxryo , J. Cheo . Soc . Perkin Trans. l f 19S1 
2997) - The residue was purified using preparative HPLC 
30 as described for the title compound of Example l to 
afford SO mg (16%) of the title compound,. MSi m/'ss 296 
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a 



5 

To a solution of 30 mg {p. 10 raraol) of the pyrazole 
in io tnL of methanol was added a solution of 2 H Ha ? COj . 
The mixture was cooled to 0°C and 45 mg (0.20 tnmol) of 4~ 
nert j tetrat luoroborate was added. The 

10 mixture was stirred for 2 fc and concentrated. The 

residue was diluted with brine and extracted with ethyl 
acetate. The organic layer was dried and concentrated. 
The residue was dissolved into 10 tnL of methanol and 2 
drops of. concentrated HC1 was added followed by 10 mg of 

15 PtO s . The resulting mixture was hydrogenated at ambient 
pressure for 2 h and filtered. The filtrate was 
concentrated. The residue was purified using preparative 
HFLC as described for the title compound of Example i to 
give 10 mg {33%) of the title compound, MS.- m/z 311 

20 (M-s-B) * , 




To a solution of 8 Stag (1.8 mmol) of propionitriie in 
10 mb of tetrahydrofuran was add 1.2 ssL (1.8 mmol) of 1.5 
The solution wi t r red fox 3 0 
min at ~?8 a C and a solution of 0.173 g {0.62 mmol) of 
30 Methyl 2 ■■ ( 3 , 5 -dichlorophenyl 5 - 3 s 3 -d i. methyl - ear.bo.xyl at e in 
5 v&h of tetrahydrofuran. The resulting solution was 
stirred for 2 hr at -?8 $ C and 20 mL of saturated HE,CX was 
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added warmed to ambient temperature and concentrated. 
The residue was then extracted with ethyl acetate. The 
organic layers were dried and concentrated to give a 
yellow oil . The yellow oil was then dissolved in 20 tnL 
5 of ethanol and 3?mg id. IS mmol) of hydrazine monohydrate 
was added. The solution was stirred for IS h at reflux 

5 to an lent te pex tture and concentrated. The 
residue was purified using preparative R3LC as described 
fen- the title compound of Example 1 to give 20 mg (18%) 
10 of the product, MS: m/z 3.10 (M*Eih 

N 



A. 



15 




Ossone was bubbled into a stirring cold solution of 




' {3 g, 22 rrcaol, prepared as described in WO 

3933460} in dichiorome thane (50 ml). The reaction was 
monitored by TLC (2 0 ;1 bexane/efcliyl acetate) . upon. 
20 completion of the reaction the mixture was purged with 
nitrogen tor a taw minutes followed by the addition of 
Honiara base (N ... noeahyidi isopropyiaTtdne, 3.44 g.< 42 
mtsol) - Stirring was continued while the reaction warmed 
to ET . The reaction was washed with 0.5 N HCl, water, 
25 and then brine. The organic layer was dried over MgSO, ; 
filtered and concentrated in vacuo. The title compound 
(oil, 2.10 g, 69 % yield) was isolated via silica gel 
using 20% ethyl acetate in hexanas , 
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B 




r"~n 0 



5 



of the aldehyde A U.Og, 6,75 mniol; in 



< was added 

I li&ene-: propaaone (3 2 g, 10,12 

xmol) . The react. ion was re fluxed for 16 h.rs and the 
solvent was removed in vacuo, The title compound (white 
10 solid, 1, M g, 99% yield) was purif ied via si ilea gel 
chromatography using 5% ethyl acetate in hexanes as the 
eluent , 



done (3 . 7S g, 20 KpOl) in. tetrahydrof ursn (20 rctlh at Oh: 
20 was done by adding an excess of a cold solution of 

diassomethane in ether followed by PdJOAcK- The reaction 

was monitored by hi 3>MR . After completion,- the excess 
) nhane was dec oposed by the addition of acetic 

acid. The reaction was filtered through a Celita pad and 
25 the solvent was removed in vacuo. The trans -title 

compound (heavy oil., 3 g> 74% yield) was isolated via 

silica gel chromatography using 20% ethyl acetate in 

hexanes . 

30 D, 



C 



15 




The cyciopropanation of the ketone from step B was 
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A. solution, of the eyelopropanated ketone C {540 rag, 
2-.S7 Moij and triethyiamine (1,12 mL, 8.01 mmol} in 
di h -J" ethane ( ' mLO was stirred md&x nitrogen at RT. 
To this solution, tert-butyldimethylsilyltrif luoromethane 
sulfonate {0.92 mX,, 4, 01 mml) was added dropwise. The 
reaction was monitored by TLCi After completion, the 
reaction was diluted with diehloromethane and washed with 
a Is! .solution of water and saturated NaKCO } . The organic 
layer was dried over MgSO s and concentrated to afford the 
silyl enol a ther as a heavy oil. The silyl enol ether 
was taken in diehioromethane {20 «L) and solid NBS {475 
mg f 2. 67 mmol) was added. The reaction was monitored by 
TLC. The title compound (heavy oil, 370 rag, 4.9% yield) 
was isolated via silica gel chromatography using 4% ethyl 
acetate in hexanes. 




The title compound was prepared from seep D compound 
as described for Example 12, The product was isolated as 
WA salt (heavy yellow oil, 9,9% yield), MS t m/t 323 
'(M+H) * . 




The title compound was prepared froa Example 33, 
step D compound as described in Example 13 step E. The 
product was isolated as TFA salt, (light yellow solid, 
43% yield), MS; ra/s 284 (mm*. 
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To a stirring solution of the aldehyde from step A 
Example 33 (400 mg, 2.7 ttcboI} in dichioromethane (40 mL) 
was added carbethoxvmethyiexio - triphenylphosphorane (1-41 
g, 4.05 Kimol) . The reaction was refiuxed for IS hrs, and 
the solvent: was removed in vacuo. The title compound 
(white solid, 533 mg, 91% yield) was isolated from a 
silica gel column using 20% ethyl acetate in hexanes as 
the einent . 



The title compound was prepared from step A 
as described for the step C compound, Example 33. 



A solution of the ester from step B in a Itl mixture 
of dioxaee £10 mL) and 10% KDH {10 mL) was heated at 50*C 
25 for i hr. The reaction, was acidified with IN HC1 to pH 2 
and was extracted with ethyl acetate thrice. The 
>rg ics wex omi ed dried over MgSO,, filtered and 
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concentrated in vacuo affording the carboxylic acid as an 
atisorphous solid mo eg, $3% yield) . 

D. 

s ^ 

A solution of the carboxylic acid from step C (800 
rag, 3-91 mmol) and CDI (1.27 g, 7,82 vmol) in 
tetrahydrofurar, (20 oL) was stirred for 3D min at Sit 
Triethylamine (2.3 ran, 15.64 mmol) was added followed by 

10 0 , &~dimefchy 1 hydroxy! amine KC1 (763 mg, 7.82 mmoi) and 
PM&P, The reaction was stirred at RT for 16 hrs. The 
reaction was diluted with a 1:1 mixture of diethyl ether 
and dichlcroTue thane and washed with brine. The organic 
layer was dried over HgS04, concentrated and the crude 

15 produce was purified by silica gel chromatography using 
5Q%- ethyl acetate in hexanes; MS t ;n/z 246 (M*H)\ 




20 The title ketone (oil, 95% yield) was prepared 

according to methodology used for the preparation of step 
C eompo tos -japle 13, MS; ^ 

F, 



25 




The titl< r) i romo ke >il, SS% yield) was 

prepared from the step E compound by using the procedure 
or the step D c >tnpc md Example u 



Q. 

The title compound {TFA salt, yellow oil, 37% yield} 
was? prepared from the step P compound vising the procedure 
5 described for the synthesis of. the compound of Example 
12; MS: m/z 241 (M+H) * . 

.10 The title compound was prepared from Example .35, 

step P compound as described in Example 13 step E; TFA 
sait, tan solid, 10% yield; MS s m/ss 298 £M*H}\ 

Bxaaplfc...!?. 

IS The title compound {TFA salt, yellow oil, 42% yield) 

was prepared in a manner similar to that described for 
the synthesis of the title izompaxind of Example 33; MB s ' 
m/s 16 S <M+H>\ 

20 Estass^la.„aa 




The title compound CTF& salt, yellow solid,. 50 % 
yield) was prepared in a manner similar to that described 
for the synthesis of the title compound of Example 34? 

25 ms s m/z 24a mm-*. 
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The title compound (TFA salt, yellow oil, 60% yield} 
was prepared via the corresponding ethyl ketone and 
5 alpha -bromoke tone using the procedure described for the 
synthesis of the title compound of Example 35, MS; m/a 

199 m+sr. 



The title compound (TFA salt, tan solid, 12 % yield) 
was prepared from the corresponding alpha -bromoketona 
using the procedure described in Example 13 step E; MS: 
m/ss 2S6 fl»+Hi*. 



The title ester {oil, 82% yield) was prepared from 
3-chlorocinnamic acid toy the method described earlier for 
the synthesis of step C compound of Example 33. 
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To a solution of 0,N iixt Lhyd v tniae HC1 
mg, 7,13 Tmtolj in di ch ioror?iet.h3.ne (30 mh) at ~?8°e was 
5 added a 2 . QH solution of trimethyi&luminum in toluene 
(6.42 mL) . After stirring for 30 tain, the mixture was 

<_ 1 step A coitiix and ( 1 g, 

4.7S mmol) in diehioromethane (10 mL) was added to the 
reaction mixture . After 10 rain at a°C\ the reaction was 

10 r ©fluxed for 16 hrs - The reaction was worked up by 
adding 1H J3aOH (4 0 mL) and the altiminum salts were 
filtered off. The aqueous layer was separated and 
extracted twice with diehioromethane. The combined 
organic layer was dried over MgSO.,., filtered and. the 

IS solvent was removed in vacuo. The title compound (oil, 
820 rag, 72% yield) was purified by silica gel 
chromatography using 50% ethyl acetate in hexanes. 



The title compound (TF& salt, yellow oil, 15% yield) 
was prepared via the corresponding ethyl ketone and 
alpha -bromoket one using the procedure described tor 
Example 13 step C and D and Example 12, MS; m/z 233{M+H>\ 
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A, 



5 This compound was prepared from the corresponding 

bensaldehyae as described for Example 2 0 step A, B and fe- 

3- 

10 This compound was prepared from the step a compound 

as described for Example 13 step 8? MS m/z 330 CM} % 

C, 



A suspension consisting of compound frora step B 
(200 mq) , tetraraethyX tin (252 trig) , 

tetrakisCtriphenylpho^phine) palladium (S mg) and lithium 
20 chloride (SO rag} in DMF (3 ml) was heated to 90*43 for IS 
hr. The solution -was filtered, concentrated, and 
purified by preparative HPLC (as described for Example 1 
part H) to give 147 mg as clear oil; MS o/s 26S (M+H) - 

25 D ♦ 



~ 89 ~ 



WO0J/27W 



PCT/i-SfW?.?.*?** 



This compound «as prepared from the step C compound 
as described for Example 13 step C. 




This compound was prepared from the step B compound 
as described for Example 13 step D, 

10 

F. 



This compound was prepared from the step B compound 
as described for Example 13 step », MS m/z 3 IS CM+K5 .. 

15 



XT* 



20 This compound was prepared from the title ■ 

of Example 4la as described for Example 14; HS m/z 274 
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5 A suspension consisting of compound from Example 

41a step B (200 tag) , phenyl horonic acid U48 rag} .. 
&etrakis(triphenylpbosphine) palladium. (5 mg) and 2. on 
Ka*C0, (0.76 ml) in DMF (3: ml) was heated to 30*C for 18 
hr. The solution *as filtered, concentrated, and 
10 purified by preparative KPLC {as described for example 1 
part H) to give 152 trig as clear oil; MS m/ss 328 CM*H3*. 



15 



from step A i 

for Example 13 step C. 



20 C. 



This compound was prepared from step B as described 
for Example 13 step D« 
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5 This compound was prepared from step C as described 

for Example 13 step S; MS m/s 3?S • M - H } 



Sxaiaplg lid 




10 ™ 

This compound was prepared from Example 41c as 
described for Example 14; MS m/z 336 (M+H$ *•«• 

IS The following Examples were prepared according to 

the procedures described above for Examples 1 through 
Example 4 Id, 



Example 
# 




Character.! ?.at ion 
\, MS j £M*H> * 
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3.06 




310 




5 

This compound was prepared in enantiomeriealiy pure 
form by subjecting the corresponding raeemic nurture from 
Example 14 to chromatography on a ehirai column 
(CHI RACE LL hexaae isopropanol-criethy lamina 
10 90:10:0.1); MS: m/z 276 {M*H}% 




This compound was prepared in enantiomeriealiy pure 
f arm by subjecting the corresponding raeemic mixture from 
Example 14 to chromatography on a chiral column 
{ CKXRACELL 0D/hex;ana ■■ isopropanol - tr ie thy! amine 
20 90:10:0,1); MS: rs/ss 276 (M+H}\ 



The following Examples 103 to 118 compounds were 
prepared by resolving the corresponding raeemic mixtures 
25 as described for Examples 107 and ICS except that hexane- 
isoprcpanol-triethylsmine SScScO.l was used as the 
eluent . 
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! MS ; 

! w/z (M+H) * 
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The title compound -was prepared from the compound of 
Example 115 as described for the synthesis of the 
ompound £ I t MS; m/ss Z94 



The title compound was prepared from the compound of 
IS £ ample 116 ae described Sox i e synthesis of the 
compound of Example 14; MS: m/z 2S4 (M*K}\ 
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Phe following Sx 23 tc 126 compounds were 

prepared according to the procedure described for the 
synthesis of the compounds of Example 119 and ISO. 



EraaaVle $ 


Structure 


Characterisation 
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This compound was prepared as described by Jegham, 
Samir et al {E?0307bS0) . 



9 , 



15 A fixture of 1 ~pbenyi-2~ ehlorotetra sole (90,5 ;«g, 

0,5 mml) , compound from part A {82.5 tng, 0.5 mmol) and 
c 3 m mine in 1 ml.- H-me thylpyrrol idiaone was 

heated a: 12 0'C for 24h ; . concentrated in vacuo and. the 
residue subjected to preparative HPLC {CIS column/water 
28 MeOK-TFA 30x10:0.1 to 10:30:0.1 gradient) to afford the 
title compound as a pale gum (62 mg) ; MS: m/z 3X0 (M*H) * 




2.S The mixture of the imidazole compound from Example 

127 step A (6.00 g f 25 , X$ wi) , 2 ~chlo.ro- 3 -nitropyridlne 
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(4.3$ g, 27.71 mmol) and Hunigts base {11,7 g f 90.7 mmol} 

completion, the reaction mixture was partitioned betsesn 
dichloromet.ha.ne and saturated sodium bicarbonate 
5 eolation. The aqueous layer was washed with 

diehloromethane twice . The organic layers ware combined, 
dried over magnesium sulfate and concentrated. The 
resulting brown residue was purified fey silica gei 
chromatography {10% methanol in ethyl acetata with 0,1% 
10 of TEA) to give 5.7 g (yield t 79%) of the title compound 
as a yellow solid; MS; m/ z 288 {M+Hl ** 

The following Examples 12S to 133 compounds were 
prepared by the methods described above. 

IS 



Example a 


Structure 


Characterization 
MS; (M+H) * 
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To a stirred solution of the compound of Example 133 
(100 mg, 0.343 mraol} |a StOH/H 2 0 U fsLil mh) was added 
S ferrous sulfate. The reaction mixture was reflnxed for 1 
hr. Then aqueous ammonium hydroxide (0.0 mL) was added 
slowly and the reaction mixture was refluxed for 
additional 2 hours. The reaction mixture was extracted 
with ethyl acetate three times and the combined organic 
10 layers dried over magnesium sulfate. After the 

filtration,, the solvent was evaporated to afford the 
title compound as a brown solid; H3x m/z 263 (M-s-H)*. 




To the solution of the compound of Example 128 (100 
20 rag, 0.348 wmol) in TBF/MeOH {3 mht3 raL) was added Pd/C.. 
A balloon with hydrogen was placed on the reaction and 
the reaction mixture was stirred for 30 min. Then the 
reaction mixture was filtered and the solution was 
concentrated to afford 16? mg, 75% yield) the title 
25 compound as a brown powder. 
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5 To a stirred solution of the step A compcand (2G mg, 

0.078 rnmol) in THF (1 mW was added triethylamine (39 rug, 
0.39 rnmol), followed by 2~f luoroben&oyl chloride {37 sng, 
0.333 nsnol} in THF { 0,2 ml ) y The reaction mixture was 
stirred overnight. The solvent was concentrated and the 
10 crude was purified by preparative HPLC as in Example i to 
afford the title compound as the TFA salt? MS? tn/a 380 
{K+H j *'. 

The following Examples 136 to 14 5 compounds were 
1.5 prepared by the methods described above. 



Example # 


Structure 


Characterization 


136 




430 


13? 




392 


X3S 




376 



- 108 - 



WO 01/27107 



13.9 


fi" ,/-~v K 

w r 


430 


.140 




392 


141 


• ~ — ■ 


511 


142 




380 


143 




392 




™» w r 




14 S 


0 


386 



- 109 - 



WO 01/27107 



PC17tJS0ij/2746l 



A. 



5 




Excess chlorine gas was bubbled through a stirred 
solution of 3-metho%ypheuyI---isothioeyanate {2 g f 0.012 
rod) in CC1 4 (50 mL) at 0*C and the reaction mixture was 
kept at RT for 24 hrs, The solvent was removed under 
10 vacuum to give a crude mixture containing the title 
compound. 

B. 




15 To a stirred solution of crude step A compound 

{3.26 g f 0.012 mol) in toluene C2S rsL) at roots 
temperature was added a solution of sodium aside {1.17 g, 
0.018 mol) and t et rabuty lammon ium bromide {0.27 g f 0,84 
tnmol} in water (5 mL) . The reaction mixture was stirred 

20 at room temperature overnight. The aqueous layer was 

saturated with .NaCl and the organic layex was separated. 
The aqueous layer was then extracted with toluene. The 



- 110 ~ 



PCT/l;Sft(>/274f f f 



organic layers were combined, dried over sodium sulfate 
and concentrated. The resulting residue- was purified by 
silica gel chromatography (10% ethyiaeetate in hexana) to 
give 1,5 g of the title compound as a tan solid, 

C, 

w v J 



To a stirring suspension of the step A Sx \ - 
compound (20 mg, 0,084 «anol) in DMF (I mL) was added the 

10 step B compound from above {28 mg, O.i.OX mmol) , followed 
by the addition of H , H--ethyidi isopropy iamine (33- mg, 
0.252 mmol} . The reaction mixture was heated at SQ*C 
overnight,, concentrated and the crude product was 
purix ied by preparative HPLC as described for Example 1 

15 to give the title compound {10 mg, 23%} as TFA salt; MS: 
m/2 408 (M*H) *. 



The following Examples 14? to 155 compounds were 
prepared by the methods described above, 

20 



Example # 


Structure 


Charao t erisat i o n 
MS; (H+»)'" 
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5 , 

To a stirred solution of the title compound of 
'Example 146 (28 mg, 0.044 vmol) in methanol at 0 C C was 
added 2 M Ha,C0 3 in water (2.5 rsxL) t followed by the 
addition of 4 -trsethoxybensenediasoni.nm tetraf Xuoroborate 

10 (.11. rag) in 2 ml of water. The reaction mixture was 

stirred at 0*C for 30 min . Then the reset ion mixture was 
extracted with ethyl aoetate twice. The organic layer 
was combined and dried over magnesium sulfate. After the 
esgnesium sulfate was filtered off,.- the solvent was 

15 removed to give the title corapotmd as a yellow/orange 
sol id . 

B. 



20 




The crude compound of step A was dissolved in 2% 
HCi in methanol solution ClO isld * Then,, to this yellow 
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solution was added FtO, (1G tag) ar*d the solution was 
stirred under hydrogen for 30 min until all the yellow 
color disappeared. The reaction mixture was filtered and 
the filtrate was concentrated. The crude residue was 
5 purified by preparative HP IX (as described for the title 
compound of Example 1) to give the title compound (14 mg) 
as TFA salt, in 49% yield; MS: m/z 423 £M*H}h 

The following Examples IS? to 164 compounds were 
10 prepared by the methods described above. 





Structure 


Char act erica toon " 
MSx (M*H) * 
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A mixture of the amino imidazole (10 rag, 0'. 016 tamol) 
5 from Bxampie acetic anhydride {41 mg, 0.40 tmol) and 

pyridine (3 snL) was stirred at ambient temperature ♦ IX -MS 
was used to monitored the reaction. The reaction was 
quenched with HH3 in methanol (2 mL) and stirring was 
continued for an additional 1 hr. The solvent was 
10 - s residue subjected to preparative 

HPLC { CIS column/ water -MeOH-TFA 90;10t0<l to 10: 90:0,1 
gradient) to afford the title compound (off -white solid, 
C . 9 tag, 85% yield) as a TFA salt; MS: to/ 2 431 <>P-H) * . 

IS The following Examples IBS to 168 compounds were 

prepared according to the procedure described above. 



- 115 - 



WO 01/27107 



temples 1 
166 


structure 


. •■ : ■ :• . • 
401 


167 




445 


168 




45 S 



(0.7? g, 

4.19 mmol) was added to a solution containing 1.0 g (4,1$ 
tancD of the his hydrochloride salt of -i - H --pipsridine} - 
10 S--methy\Umxdazo.le (step A Example 127} and 935 mg (9.24 
Ttmol) of triethyiamina in 30 tnL of CH s CI a . The solution 
was stirred for 2 h at » and concentrated to yield 1.4 g 
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of the crude desired urea as a white solid. The crude 
materia! was lski w t\.Mt iurther puri treatise. 



A solution consisting of 34 S mg {1 mmo'l) of the urea 
from step A and 0.93 mh (10 mmol) of POCl, in 10 tuL of THF 
was heated at 6S*C for 4 h. The solution was concentrated 
at reduced pressure to yield a. viscous oil. A solution 
of 1,2, 4 ~ tria;aole in CH 5 Ci? (10 ssL of 0.S M) was added and 
the resulting mixture was stirred at rt for I h. The 
solution was basified with saturated NaHC0 3 and extracted 
with EtOAc. The combined EtO&e extracts were washed with 
brine, dried, over N& 2 S0 4 , and concentrated to yield 7.60 mg 
of a viscous yellow oil. The crude residue was dissolved 
in 10 vah of Me OH ,. treated with 2 taX» of a 5 M KSaJSj solution 
in water, and heated at 70*0 for S h> The solution was 
concentrated and extracted with EtOAc. The combined 
extracts were concentrated and purified by preparative 
BPLC (as described, for the title compound of Example 1} 
to yield 250 of the TFA salt of the title compound as 
White solid; MS; n/z 374 m+H)*, 



- pounds were 

.25 prepared by the methods described above. 



s -uoie # 


Structure 


Cha r a c t e r i z a t x o ft 
MS : (M+H) * 
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A, 

To a mixture of 1,5 g (6,3 asm©!) of 4-(S- 
iM>ihzlXm±d&zo-4 ~yl ) piperidine hydrochloride salt (the 
compound of Example 127, step A) in 2D roL of DKF was added 
l,S g (IS. 2 naaol) of triethylamine at ambient 

10 temperature. The. mixture was stirred for 30 win at 

ambient temperature and 6, S3 g (7.6 mm©!) of diketens was 
added dropwise. The resulting mixture was stirred for 18 
hrs at ambient temperature and concentrated. The residue 
mixture was dissolved in methanol and purified by 

15 preparative HPLC to give 2,1 g (§0%) of the title 
compound . 
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To a solution of 100 mg (0.4 ramoi) of the Step A 
compound and 72 rug (0.4 mmoi} 3 ~ chloropheny Ihydra z ine in 
5 20 mL of athanoi was added $ of tmethansulf onic acid 
(J. J?. Bouillon, C. Atm t Z, Janousek, K.G. Viehe, 
Tetrahedron Lett, 34, 1993, 5075} . The solution was 
stirred for 4 hrs at ambient temperature, 100 \& of 
pyridine was added and concentrated. The residue was 

10 taken up with 10 t&L of pyridine and 135 mg (0.88 rmsol) of 
POC13 at ambient temperature. The resulting red mixture 
was stirred for 18 hrs at ambient temperature and 
concentrated. The residue was taken up with 10% methanol 
in water and purified by preparative HPLC to give 30 tng 

15 {20%} of the title compound? MS; m/ss 356 («+M) * . 

Example 12A 

To a solution of 8 mg (0.02 mmol} of the title 
20 173 in 5 ml* methanol was added 2 tnL 

of 2 M sodium carbonate solution in water at 0*0 {A* 
CoMftereon, C, Gueremy, Tetrahedron Lett, 32, 1993, 1419), 
The solution was stirred for 5 min at 6*C and 4,4 mg 
(0.04 itimo.1 ) 4 -Me thoxypheay 1 diasonium tetraf luoroborate 
25 was added and stirred for 2 hrs at 0°C and then placed in 
refrigerator overnight. The reaction mixture was 
extracted with ethyl acetate. The organic layer was 
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dried with magnesium sulfate ahd concentrated. The 
reaction was then taken up in 10 mL of methanol and 
acidified to pH 3 with a solution of 2 % hydrochloric in 
methanol , To this solution was added 2 rag of 25% w/w 
5 Ft 02 and hydrogenated at ambient pressure. The mixture 
was stirred for IS tain at the point the mixture was 
decolorised, The reaction mixture was then filtered 
through eel its and the filtrate was concentrated. The 
residue was taken up in minimum amount of methanol and 
10 aode-i t^ rcsr 

to give 4 rag (85%) of title compound; MS i ra/z. 371 (M-fK)-f. 




15 To a solution o£ SO mg {0xt4 mmoi) of the title 

compound of Ex&taple 173 in 5 mL of chloroform and 2 rah of 
acetic acid was added bromine at Q*C. The solution was 
stirred for 1 hr at 0°C and warmed to ambient temperature. 
The mixture was concentrated and the crude product was 

20 purified by preparative HPLC as described for Example 1 to 
give 23 mg {38%} of title compound as TEA salt? MS; m/s 

434 m+m*. 

The following Examples 176 to 227 compounds were 
25 5 v s methods 'escribed above. 
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5 A. solution of NaOSt in EtOH was prepared by 

dissolving 460 mg (20 wsaol) of sodium in 15 ml* of EtOH . 

Solid 2 -phenylma I on a mi de sod ethyl formate were added 

sequentially and the solution -was heated at 5D C C tor S h. 

The solution was cooled and water was added to dissolve 
10 the majority of the thick white suspension. The 

remaining undi solved umreacted maionamide was filtered 

off- The filtrate was acidified and the 
htyd >:yj v'ramidine was collected by filtration. The 

crude product was dried dnder vaouum to yield 1,3 g of a 
IS pale yellow solid that was used without further 

purification. 

> he - c i ) * x - t , in 

10 mL of POClj for 2 h. The excess P0C1 S was removed 
under reduced pressure and the resulting residue was 
20 diluted with CH,C1 S ,. washed with water, dried (MgSO.) , and 
concentrated to yield 950 mg of 4 , 6-dichloro-5~ 
phenylpyrimidine as an off white solid. The crude 
product was used without further purification. 
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A suspension of 23? mg (1,0 xmol ) of the bis 
hydrochloride salt of the step A compound of Example 12? 
5 {225 mg, .1. 0 ramol) of 4 , 6-dichloro-S-phenyipyritn.id.ine., 

and 276 me (3 mmol) of K 2 CG S in S asL of diglyme was heated 
at. ISO *C for 30 jnin. The solution was cooled, dilated 
with. MeOH and water, and purified by preparative KPLC (as 
described for the. title compound of Example 1} to yield 
10 4 80 mg of the desired compound as a bis TF& salt; MS; m/'s 
354 (M-fH}\ 

The following Examples 229 to 233 compounds were 
prepared by the methods described above. 

15 



male # 


Structure 


Characterization 

ms; {mm* 
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232 


\ / \ 
F P 


340 


233 


fy a 


388 



The title compound was prepared from 4-cUoro-5- 

« t r -x. L~'jL~i.> i~ ha dv cribed for 
the prepa.rati.on of the title compound of Bxasnple 228. 



B » 




A suspension consisting of 380 tng (1,57 tmol) of the 
compound from step A, 5€0 w@ (3*2 snmol) of 3-chloro~4~ 



PCT/l;Sft(>/274f f f 



of m h P}^& in ID rsL of DMF was heated at 80*0 for 24 
hrs. The solution was filtered, concentrated,, and 
purified by preparative HPLC (as described for the title 
compound of Example 1} to yield §10 tag of the bis TPA salt 
5 of the desired compound as a. pale yellow oil; H£t m/z 372 
(H*H) *i 

} « * s ; < > 248c c >unds were 

prepared toy the methods described above . 

10 



raple ¥ 


Structure 


Cha:cac ter i nation 
MSt (H-fH) - 
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The title coifipound was prepared from s~hroBO~3 , 4 - 
dichloropyrinu d me in a manner similar to that described 
for the preparation of the title compound of Example 228, 

10 p. 




Chloropyrirrddine from step A (100 mg) was treated 
with -ess NaOMs in mm at S0*C for LOh. The solution 
was quenched with water, saturated with HaCi ; and 
15 extracted with StOAc , The extracts were dried over MgSO* 
and concentrated to yield 83 mg of the product as a whits 
solid. No purification was required. 



~ 135 ~ 




The title compound was prepared from the step B 
compound and 3 -chloro-4 -£ luorophenyl boroaic acid in a 
5 manner similar to the described for Example 234 step 8; 
HS; m/z 402 {M+H} *• 

The following Examples 2S3-2S4 compounds were 
prepared by the methods similar to those described above. 





Structure 


Characterisation 
MS-: m&)? 


2S3 




415 
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& solution of 
the compound of 
Stirred at RT 



mg (0.06 mmoi; of the bis TFA salt 
Example 223 in excess MaOSt in EtOH 
for 2 days s.nd then heated at ?5h: for i 
hrs. The solution was quenched with TFA and purified by 
preparative HPLC (as described for the tit is compound of 
Example 15 to yield 13 mg of the bis TFA salt of the 
desired compound as a yellow oil? MS: m/z 3S4 (MeB:r\ . 



Tee f ol lowing Examples 2 5 6-25? compounds were 
prepared by the .methods described above < 





5 rue urs 


Char . / 

ms i mm) * 


256 




350 


257 


«, Q v 


412 



- 137 ~ 



WO 01/27107 



l>CT/USCM>/27.«i 



Exaraple..„2.S.S. 

o 



A solution, of 35 ®g (0.06 mmol) of the bis TFA salt 
of the compound of Example 228 was heated in 0.5 ®L of 
5 neat morpholine at 80°C for 2 days. The solution was 
purified directly by preparative HPLC (as described for 
the title compound of Example 1} to yield 34 og of the 
bis TFA salt of the desired compound as a colorless oil? 

ms i m/2 4 os mm*-, 

to 

The following Example compound was prepared by the 
methods described above, 



Example # 


Stru tuj 


Character xsatioi; 
MS i (M*H) ,+ 


259 




403 



15 Exenpla...2.S.O 




This compound was prepared in a manner similar to 
20 that described for the title compound of Example 174; MS : 
m/z 38? (M}1 
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5 This compound was prepared in a rearms? r similar to 

that described for the title compound of Example ±€S ; MS: 
m/a 423 £M+H)S 




Excess Mel and potassium carbonate were added 
portionwlse Co a warm solution of SS trig (0.052 mmol) of 

1.5 acetone. 
The reaction was stopped wh«n only a trace of the 
starting imidazole could foe detected by LC/MS analysis of 
the reaction mixture.. The solution was filtered, 
concent rated., and purified by gradient flash 

20 chromatography on silica gel (20:1:0.1 to 10:1; 0,1 

1 \ H KK«OH) to yield 10 mg of a 10:1 mixture of 
regioisoTsers with the major being the title compound? MS ; 
m/z 386 (Mi-H) ' . 
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ExaiS£ie 263 




A. 



\ 




5 To a mixture of isonipeootic acid {.3.0 g f 23.2 

tnmoi) and 5 -chloro- X~pfce»yl - 1H- te t razole {4,20 g, 23 ,2 
vmol) In D«F (2S mL) was added N,N- diisopropylethyXatrd.ne 
(8.1 mL, 46.5 mmol) . The mixture was heated at 135°C for 
12 h,- then cooled to ambient temperature. To the 

10 reaction mixture was added EDC {3.S g, 204 m&ol) and HOST 
(2.8 g, 20.4 t&aol} followed .fey: J3r,.»~diisopropylethylam : ia« 
(6.5 rah , 37.2 vma%) &n;d O f ^•diiaethyihydroxylamine 
hydrochloride (4.53 g, 37 < 2 tnmoi) . The mixture was 
stirred at 2S *C for 16 h f than partitioned between ethyl 

15 acetate (200 mid and water (200 s*U < The organic layer 
was washed with saturated aqueous sodium bicarbonate {200 
mh) and brine (200 mL) then dried (Ha^SO^ and 
- - j S z "-<J,Ct»<i pressure. Flash column 

chromatography (silica, 70% ethyl acetate /hexanes to 100% 

20 ethyl acetate} provided the title compound {5.2 g, 72%} . 
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To a solution of the Weinreb amide from step & 
(1.8$ g, S.98 tnmol) in THF (60 sal.} at ~?8*C was added' a 
5 solution of ethyl magnesium br:::m;.d<: in THF (6.0 ml, 18-0 
mmol) dropwise .. The solution was allowed to warm to 
~2S°C over 1.5 h, then quenched, by pouring into rapidly 
stirred 1H HCI . The solution was extracted with ethyl 
acetate (200 mL) and the organic layer washed -with 

10 saturated aqueous sodium bicarbonate (300 mL) and brine 
(200 mL) then dried (Na 3 S0 4 ) - After concentration under 
reduced pressure , the residue was purified by flash 
column chromatography {silica, 40% ethyl acetate in 
hexanes to 60% ethyl acetate in hexanes) to give the 

15 t it i 12 g f 84% J , 



20 4.73 tnmol) in THF {4 7 ;uL) at --?8°C was added Li HMDS in 
TBI 4,8 al Pi) ore After 1.5 h at -?8*C, 

a solution of ,v s , v ^- (0.64 g,. ^ racii in 

THF (5 mL) was added via canuia. The reaction was 

quenched with the addition of saturated aqueoixs ammonium. 

25 chloride (20 •aid - The mixture was partitioned between 

ethyl acetate (150 mid and water (150 mL) , The organic 




solution of the ketone from step S (1.35 g, 
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layer was washed with saturated aqueous sodium 
bicarbonate (100 mL) and brine (100 old , dried (Ha,SO\} 
and concentrated under reduced pressure, .Flash column 
chromatography (silica, 30% ethyl acetate in hexanes) 
5 provided the title compound {1.12 g, SS%: .. 

6 

A solution of the broBii.de from step C (41 rng,, 0.11 
10 xmol) and 2~atnanopyridine (11. 0 mg, 0.11 mtnol) in DMF (1 
a&} was heated at 90*0 for 2h. The solvent was retnoved 
under reduced pressure and the residue purified by 
reverse phase preparative HPLC as described for Example 1 
to give the title compound I 22 tag, SS% yield) as 
15 crifiuoroacatic acid salt; MS: m/z 361 {M+H>4, 



The led lowing Examples 264 to 266 compounds were 
nan } - si . v ? <~> U a , 



Example if 


Structure 


Characterisation 

ms; {mm* 


264 




3S0 


265 


6 ' 


361 


26 6 


h' 0 ^ J 


366 



~ 142 - 



WO 01/27107 



5 A, 




A „ t ^ - ~ o i S 

10 mh acetone-water (1:1) was heated at reflux temperature 
for 2h and concetrated to afford the corresponding 
acetone hydra zone as an orange gummy solid (quantitative 
crude yield) , To a portion of this material (0.1 g, 0 . 55 
mmol) in 1 raL toluene was added a solution of 
15 acatylisocyanats (102 ®g f 1-2 mmoi) in 0,25 toluene at 
RT and the mixture was heated at 10S*C for 5h in a sealed 
tube. The mixture was concentrated and the gummy residue 
was extracted with ether. The ether extract was 
concentrated to afford the title compound as pale gummy 
20 solid (80 trig) . 
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5 The crude product from part .A was dissolved 3 snL 

of acetic acid- water- sulfuric acid (10 :XcO«2) and .heated 
at 95 °C for 1.5 minuoee . The mixture was concentrated and 
the residue was triturated with water to afEord the title 
compound as an off white solid (70 mg) . 

10 

c. 




15 The compound from step B (SO mg) was heated in 1 mL 

neat PSCl, at 100 °c for 3 h, concentrated and the 
res-tt.lt.ing brown gummy product was used as such in the 
next step. 



20 D, 



h mixture of the crude product from step C (50 
25 mg} , the imidasolyi piper id ine from Example 127, step A 
{66 mg} and triethylam.lne (0.X mL) in 0.5 mL N- 
methyiprroiidinone was heated at 125 'C for 24a, diluted 
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with ethyl acetate, washed with saturated sodium 
bicarbonate and the organic layer was dried and 
concentrated to afford orude product. This was purified 
by preparative HPLC as described for Example 1 to afford 
5 the title compound as a yellow gomrsy solid (2b cng, TPA 
salt} , MS m/z 357 



10 



Escapist 



X>0 



This compound was prepared according to the 
procedure described for the synthesis of the title 
compound of Example 174 f bro» gummy solid (TFA salt), 
IS n/z 372 (M*Hj e . 



The following Examples 263-270 compounds were 
prepare* < r describee herein. 



Example # 


Structure 


Characterisation 
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Bxamplgu Z21 



A. 




5 — 

To 3 solution of the piperidins intermediate from 
step A, Example 127 (5,0 g, 21.1 mmoX) in BMP (ISO mL) 
was added DBU (9,46 mL, 63.3 sbroI) followed, by 2,6- 
dibroraopyridixie (£.5 g, 27.5 mmol) . The reaction mixture 

10 was stirred at XOO^C for .9 hzs under nitrogen, Then the 
solvent was removed by rotary 'evaporation under high 
vacuum and the resulting residue was purified by silica 
gel chromatography using 10% methanol i < U ilce r- chane 
as the eluent to give the title compound g, 98% 

15 yield) * 



A sixturs of the compound from seep A (1,0 g, 3,1 
mmol) and CuCN (558 mg, 6,23 mmoi) in DMF (31 mL) was 
heated at I50"C under nitrogen for 16 hr$. The reaction 
mixture was then poured into water (100 mL) and the 
resulting precipitate was removed by filtration, The 
solid was collected,, suspended in TFA (SO aiL) and 
5g.it at ed with nit $ on f c mi;m aft< - 

filtration, the filtrate was concentrated and passed 
through a reverse phass cartridge (CIS silica) using 3 0% 
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methanol in water as the siuent. The solvent was removed 
to give the title compound as a. solid (398 mg, 48% 
yield; , 




To a solution of the compound from step B {547 mg r 
2.0 mmol} in methanol (SO tiL) was added concentrated HCl 
(G.4 mid and palladium on carbon (10%) . The reaction, 
fixture was stirred under 1 atia hydrogen for 14 hrs, then 
the flask was purged with nitrogen and the re&gtiosi 
mixture was filtered through a pad of csiite. The 
solvent was removed to give the title compound a® the 
hydrochloride salt. 



To a solution of the compound from step C 124 S mg, 
0.80 mmol) in diehloromethane (10 nh) at 0*C was added 
8, M-diisopropylethylaniine (0.94 ml,, S..42 mmol} followed 
by butyryl chloride {0.28 mb, 2.7 mmol) . The ice bath 
was removed and the reaction mixture was stirred an 2S*C 
for 30 mine. The ThC (10% methanol in diehloromethane} 
analysis showed the presence of a diaeylated intermediate 
■Rf~ 0.8}, The reaction mixture was diluted with ethyl 
acetate (40 mL) and washed sequentially with water (20 
ml,} , saturated aqueous sodium bicarbonate (20 trL} and 
brine (2 0 mid . The organic layer was dried over sodium 
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sulfate. After the sodium -sulfate was filtered,, the 
solvent was removed. The resulting crude material was 
taken up in methanol (5 mL> and treated with 2 drops of 
15% aqueous sodium hydroxi.de, Alter 5 mins, the solution 
5 wa i v v ! ? id s ^ 15 reps 

EPIC to give the title -compound (205 rag, 67% yield) as a 
pale red oil. 



CM yp> 



A solution of the compouod from step D {'72 mg, 
0,21 ttsnol) in P0C13 (5 mL) was heated at 80°C for 12 hrs. 
Attar cooling to room temperature, the reaction mixture 
was quenoed by the dropwi.se addition of the solution to 
ic®. After malting the remaining ice, the aqueous 
solution was rendered basic CpH 8-93 with concentrated 
ammonium hydroxide. The resulting suspension was then 
extr< < s*i? I l - 'v net v- - LO0 mid and tl ?anJ 
layer was dried over sodium sulfate . After the 
filtration,, the solvent was removed and the resulting 
crude was taken up in a solution of 30 t methanol in 
water and treated with 3 drops of TPA to give a 
precipitate. After filtration, the filtrate was 
concentrated to give the tilte compound (61 rog, 98% 
yield) ; MS m/z 324 

I ?s 272 f> ~ ?8 compounds were 
prepared by the methods described above. 
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'Structure 


C h s r a c t e r i x a 1. 1 o n 
MS ; (M-s-B 5 * 
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To a solution of IS rag {0.04 xmol) of the title 
5 compound 174 in 5 mL dlchlorome thane sit Q°C was added 
S6piL {0.8 vmol) of acetyl chloride followed by 11 f&» of 
triethyl amine . The solution was stirred for 3 0 min and 
5 raL of 2M. mi, in methanol was added. The resulting 
solution was stirred for 4 hr and the solvent was 
10 removed, The residue mixture was purified by preparative 
FiPLC to give 2 mg (10%) of the title compound as TFA 
S&It j .MS t tft/s 413 (M+M)+» 



15 
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to a solution of 8 mg (0,02 saaoXs) of the title 
compound X?i in S oL BCM at 0*0 was added 23 fiL (0,3 ramoL) 
of methyl chloroforsat.e followed by 11 uL of triethyl 
amine. The reaction solution was stirred for 2 hr and 5 
5 ts.lt Of 2M KK, in methanol was added. The resulting solution 
was stirred for 18 br and concentrated, The residual 
mixture was purified by preparative HPLC to gave 1,2 og 
(15%) of the title compound as TPA salt; MS s m/z 429 

Trie following Examples 281-283 compounds were 
prepared by using the procedores described for the 
synthesis of Examples 279 and 280 compends , 



Example # 


Structure 


- -o -terizai: ion 
MS; (mm* 
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To a solution or 10 mg (.027 mmol) of the title 
S compound 174 in 5 ml of methanol was add 5 og (.04mmo.l) of 
IH-benssotrisole-l -methanol {A.R/Katritsky .. R . P . Mas grave , 
B.Rachwal, C.Zaklika, Heterocycl.es, 1.995, 34) „ The 

solution was stirred for IB hrs at ambient temperature and 
2 mg( < 04mniol) of sodium borohydride was added. The 
10 solution was stirred for € hrs at ambient temperature and 
acidified with 7 FA. . The solution was purified with 
preparative BPhC to give i mg (10%) of the title compound 
as TFA salt; MS: m/s 38S {M*H>\ 

15 £xa ns ple...2a5. 



A, 




20 h solution of t r i a ( 4 - br omop he ny 1 } am i. n i urn 

hexaehioroant amounts (245 mg} in dichloromethans (10 nh) 
was cooled in an ice bath and purged with nitrogen for 
Ih, To this was added a solution of cie-stilbene (180 
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mg) and ethyl diasscacetate (1.14 g) in diehlorome thane 
{ICrnL-} . The reaction mixture was stirred overnight and 
allowed to warm to ambient temperature. The reaction was 
quenched with saturated potass.Uirn carbonate solution in 
5 methanol (Srhlb , dilated with water and extracted with 
ethyl acetate. The organic layer was separated, dried 
over magnesium sell ate end concentrated to give crude 
title compound (0.1 g) which was used without 
purification. 



The ester from part A may be converted to the 
corresponding acid via saponification with SCOH in a 
15 mixture of water and dioxane. The resulting acid way foe 
converted to the title compound by using the procedure 
described in Example 13 parts B, C, D and 2. 



This compound may be prepared from the title 
compound Example 2 85 by using the procedure described in 
Example 14 . 



10 




Example 286 




- 1S3 ~ 



WO «i/rMr- 



A. 




5 To a solution of L-proline text -butyl ester 




(1.06 g, 7.5 mml) in dry DMSO HO ml) were 



added 3~ehloro--4~nitroi luorobsnsene (1.48 g, 8,4 sarool} 
and dlisopropylethylatrdne (2.60 mL> 15 mmol) » The 
resulting solution was beated at 110 9 C in a sealed tube 

10 for 4 8 hours. The reaction mixture was cooled to room 
temperature and partitioned between brine and ethyl 
acetate. The aqueous layer was extracted with ethyl 
acetate. The combined organic extracts were washed with 
water,, dried over sodium sulfate, and concentrated In 

15 vacuo. Purification of the crude residue on silica gel 
; ? -. .'v'EtOAe -haxanes} provided 1.98 g (90%) of a pale 
yellow solid. *H NMR (CD^ODi 8 8,13 (1H> & t J*2 .? Rz) , 
8,02 (IK, ad, J«9,3 Uz< 2.7 Hz), 6,32 (1H> d, J«8„3 m) , 
5,01. (IB* dd» J*S.2 m> 3,3 Uz) :i 3.35 UK, m) , 3,30 {IH, 

20 m) s 2.31 (1H> m) , 2. 87 OR, m) , 2,02 (2B, 1-38 (9H, 

s) . 
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B. 



CI 




The Part A compound <0. 44 g t 1.5 mmol) was dissolved 
in fcrii > 1 icid (S mi the resulting 

S solution was stirred at room temperature for 12 hours. 
The reaction mixture was concentrated In :^a.s.u.Q. and 
azsot roped with toluene to afford 350 rag of the title 
compound as a brown solid. a H RMR (CD X DP) 8 a. 26 (1H. d, 
Ez) t 8.17 ( 333, dd, >T~9>3 Ez, 2.7 Hss) , 7.19 <1H, d, 
10 J*S..3 'Hz), S.20 (IK, dd, J-9.2 Ha, 3.9 Kz) , 3.94 UH, m) , 
3.77 (IK, m) , 2.64 (XH, ®) , 2.2? (1H, m) , 2.13 (3K, m} . 



15 This compound may he prepared from the part B 

compound by using the procedure described in Example 13 
parts B» C, D and 8., 



20 
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This compound tft&y be prepared from the title 
compound Example 28? by using the procedure described fa 
Example 14 . 



5 





A mixture of ethyl 4-hromocinnamate {0.5 g, 2 mmol) , 
10 sarcosine (O.XS g , 2.2 mmol) t and paraformaldehyde (0.19 
•fy S»4 smtol) in benzene (SO rat,} was stirred for 10 hr at 
reflux with continuous removal of water. The mixture was 
cooled to ambient temperature and concent rated. The 
residue was chromatographed on silica gel (ethyl acetate) 
15 to give the desired product {0.21 g) , 



i 



8r' 




The ester from Part A may be converted to tha 
20 corresponding acid via saponification with KOH in a 
~ 156 •• 
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mixture of wac#z and dioxane. The resulting acid may be 
converted to the title compound by using the procedure 
described in Example 13 parts B, C, D and B, 




Phis compound be prepared from th« l tie 

compound Example 289 by using the procedure described for 
Example 14 . 

10 



A, 




IS To a. solution of ethyl 4-n.itroeinnamate (0,5 g f 2.2 

ramol ) and oyeiopentadiene (0.17 g, 2.7 mrool} in toluene 

a v x i v \ inu« loride 

(2,4 mL, 2.6 mmol) in hexane at -?8°C. The resulting 
solution was stirred at -?8'" > C for 1.5 h and warmed to 

20 x. ^ _ ? ^ - , ' < A i 

was washed with IN HaOH solution, dried \MgS0 4 J and 
concentrated. The residue was chromatographed on silica 
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gel (ethyl acetate :hexanes/I -.4 } to give the desired 
product (0.3.9 g) as a 4 ;i mixture of 2 isomers. 



The ester from part A may be converted to the 
corresponding acid via saponification with KOH is a 
fixture of water and dioxane . The resulting acid may be 
converted to the title compound by using the procedure 
10 described in Example 13 parts B, C, D and E. 

Example. % § ■£ 



This compound may be prepared from the title 
15 compound of Example 2.31 by using the procedure, described 
in Example 14, 

The following Examples 293 to 304 compounds were 
prepared according to the procedure described above for 
20 Example 234. 
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Example # 


Structure 


MS; {K*HS* 


293 




388 


294 


f~V a 

N ^ — H ) — \( J 
y - N N" 


3S4 








296 


/7~~€ /"™"\ <W*s« 


364 




0-4 





~ 159 - 



WCNU/27M7 



PCT/l;Sft(>/274f f f 



298 


0 

d o £r 


362 


29$ 




4 04 


300 




380 


mi 




370 


30.2 


<x>fcr 


380 



~ 160 - 



WCNM/27M7 



PO I Sft(> J74f f f 



303 




3gg 


3 04 




370 



The following Examples 305 to 314 compounds were 
to; *r--: e ^ :g to the ojv - „ o t > < I abcve for 
Example 2S2 » 



Example 4f 


Structure 


C:haracter:Ls;at ion 
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Th^ u samples were e 5 ej nred in s manae.t 

similar to that described for the preparation of Example 
5 252. 



Example ■# 


Structure 


Characterisation 
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The following examples were prepared in a manner 
similar to that described for the preparation of Example 
5 114, 
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Sodiuxa hydride (270 mg of 601, 7 minol) was added to 
a solution of t art -butyl cyanoacetate (850 mg, 6 vmol) in 
THf (20 mL) . After stirring for IS min., solid 

10 pyrim.ldi.ne from example 2S2 part A (1.0 g, 2,3 nunc!) was 
added and the solution was heated at 60*C for 2 days. 
Additional tert -butyl cyanoacetate anion in THF (30 ml) 
prepared from 1.7 g (12 rmol) of tert-butyl cyanoacetate 
and 560 .tag of 60% PaH (14 xmol) , was added and the 

15 temperature was increased to 85*C, The solution was 

stirred at that temperature for an additional 24 h. The 
solution was neutralized to a pH of ? and extracted with 
StOAc. The combined EtOAe extracts were dried over M£S0 4 
and concentrated. The crude residue obtained was 

20 dissolved in 30 mL of T FA and heated at 60*C for 30 min. 
Concentration of the reaction mixture at reduced pressure 
followed by flash chromatography or, silica gel (10/1/0.1 
C H 2 C 1 % / HeO H / N H .<< OH s gave 200 mg of the title compound 
followed by 400 mg of the title compound of Example 34 6 

25 pert A. 
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The title compound from part A above {180 mg) was 
coupled with 3-chIoro-4-f luorophenyl boronic acid 
5 according to the procedure described for Example 234 to 

nd as a *3 after 

pur id i i ~ HPI.-C cue is are a; 

described for Example i}« MS; m/z 411 { Mr II ; * 



10 



A. 




The title compound was obtained by the same 
15 procedure described above for Example 34 5 part A. 
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B. 



CI £ 




The title compound from part A above (400 mg) was 
coupled with 3»ehIcc:o---4-'-f luorophenyi horonic acid 
5 according to the procedure described tor Example 234 to 
afford 287 rag of the title compound as a TFh salt after 
purification by preparative KPLC {conditions ere as 
described for Example 1) , HS: m/z 485 (H-f-H) * 

10 BxafflS&e-J&lI 




The title compound from Example 346 (35 mg} was 
treated with 5 ml of 6M HC1 and the resulting solution 
was heated at reflux for 24 h. Concentration of the 
15 reaction mixture at reduced pressure followed by 

purification by preparative HPLC (conditions are as 
described for Example 1) afforded 25 mg of the title 
compound as a TFA salt. MS: m/z 386 (M-HS) * 
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The title compound from Example 34 5 (IS rag; was 
treated with excess sodium hydroxide in aqueous MeOH. 
5 The resulting mixture was heated at reflux for 24 Vu 

Purification of the reaction mixture by preparative HPLG, 
as described for Example l f gave 7 ®g of the title 
compound as a TFA salt. *H NMR (400 MHz, CD 5 0D) 8.72 '{&, 
1) , {s, 1>, 8,21 (&, 1} , 7,74 {£< % J » >S , 7 ) , 7.48 

10 im* .2), 4.46 (for d, 2, J » 13}, 3.37 {e, 2), 3.16 Cm, 3), 
2. 34 (S, 3} , 1,85 <m, 4) . 

The following examples were prepared according to 
the procedure described above for Example 234 , 

IS 



: ::0,le # 


Structure 


Characters zat ion 
MS c (M+H) * 


343 


"b 


349 


3 SO 




353 
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What is Claimed is; 

X. A compound havino the structure 

wherein n is an integer from 1 to 5; 
5 X is n or C~B S wherein R$ i a Hf halo, aikenyX, 

alkynyX, alkoxy, aXkyi f aryl or hateroaryl; 
2 is a hefceroaryl group; 

R 1 is H, alkyl, aXkenyl , alkynyi, alkoxy. 
alkenyioxy.. alkynyioxyt iaikyl or aryl) s Si (where each 

10 alkyl or aryl group is independent h, cycioalkyl, 
cycloaikenyi , amino, alkylawino, dialkyiarrsino, 
aJ.kenyXa.mino., aXkynyismino, a ry XaXky Xami no , aryl, 
arylalkyi, ary'iattdxio, aryloxy, oyeXoheteroaXfcyi , 
eycloheteroalkylalkyl, hetsroaryX , heteroa ryl amino , 

IS heteroaryioxy, arylthio, arylsuif inyl , arylsulfonyl, 
thio, alkyl thio, aikylsnif inyl, aXkyXsnlfonyX, 
heteroarylthio , heteroarylsulfinyX , heteroarylsulfonyl , 
halogen, haXoalkyX ,. polyhaloaikyl , polyhaloalkoacy, 
aminothio , ami nooul f inyl ,. atnincsulxonyl .. 

20 alky i sul i ony iarrd no .. a Xk any 1 sis if on.yi amino , 
a'kyny 

heteroaryXsu 1 f onyiamino , alkylaminoca rbonyl , 
arylaminocarhonyi he t s roaryl aminocarbonyl , hydroxy, 
acyl , carboxy, aminocarbonyi, a'lkylcarfeonyl , 

25 ; , v n n f alkylcarbonyioxy, alkylcarbonylamino, 

ar y lea rhony 1 , aryl ea rbonyl oxy , a ry Xcarbonylatnino , 
heteroaryXcarhonyi , heteroaryicarbonyloxy,- 
hataroaryicarboayXamino f cyano , nit.ro, 
•9 1 h eny Xcarbony I amino , a 1 kyny 1 c a rbony X a n ■ X no , 

30 ai ky Xaoinoca rbonyl amino ., aiksnylami.noearbony.lamino, 
a 1 k y:: y 1 arr.X ooc a r < 1 to , ary lam inocar bony 1 amino , 
letaroaryla scare 1 - bon> i 3 

alkeny loxycarbonyl ami no » alkynyXoxycarbonylamino , 
s.t -\s ' nn'p het er oaryloxycaxbony l&tni no , 
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amiiicscarbonylamino, aXkylaminoearbonyXoxy., 
alkoxycarbony\l~?;uno, I /I- (aXkoxyX or aryXoxy} 2 &Xkyl 
(where the two aryl or a Iky I substituents can be 
independently defined, or linked to one another to form, a 
5 ring), 5(0S 2 R S E\ ~s?R s (C-NH 7 ) aikyl,, ~m* {C»m?} alkenyX , 
- »R* ( C-NR 7 } a IkynyX , -hr« { C»NR? } heteroaryl , ~RR 8 (c-NCN) - 
amino. 




(where Q is 0 or H 2 and n> is 0, 1, 2 or 3} or 

< »Css»C»~~c— » * ; tetrazolyl, pyrazolyl f pyridyX, 
thiasoXyX, pyrimidinyX, imidazole,- ox&zole, or triasole, 
~P0(R.' i3 ) {R 1 " 4 } , {where R n and R** are independently aikyl, 
1S : aryl, alkoxy, aryloxy, heteroaryl, heteroaryXaXkyX, 
hateroaryloxy, haterc.oryialkoxy, cyeXohstaroalkyX, 
cyeloheteroaikyXalkyX,. eycXoheteroaXkoxy, or 
eye 1 oh ; 3 Qk 

R 6 , R 7 ,- R 8 , R 8a and R s are the same or different and 
20 are independent Xy hydrogen, alkyX, haloaikyl, aryl, 

heteroaryl ., arylalkyX, cycloaXkyi, (cycloaXkyi) aikyl, or 
cyclohet eroa Iky 1 ; 

and R x may be optionaXXy substituted with from one 
to five subetitnents? 
25 R 2 , R 3 and R 4 are the same or different and are 

independently any of the groups set out for R 1 and may be 

1 - v, v> * tu~om one to 

five substituents ., which may he the same or different? 
including pharoaoeutioalXy acceptable salts 
30 thereof, prodrugs thereof, and all stereoisomers thereof; 
with the proviso that where X is H, a is 4, and % is 
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imidasol~4~yi or S- alkyiimidaaoi ~4 -yl attached at the 4- 
position of the ring, then E 1 iss other than phenyl or 
substituted phenyl. 

3. The compound a a defined in Claim 1 wherein S is 
S a heteroaryl group containing 1 to 4 hateroatoms, at 
least one of which is a nitrogen atom, the heteroaryl 
group being attached to the rest of the molecule via an 
available nitrogen or carbon atom- 

3. The compound as defined in Claim 1 wherein at 
10 least one of Mh R 2 » & 3 and R* is aryl or heteroaryl, 

4. The cos-pound as defined in Claim 1 wherein X is 

N. 

5. The compound as defined in Claim .1 wherein X is 

IS €. The compound as defined in Claim 1 wherein Z is 

imidazole ., ami noimidszola f alkylimidazole .. 
alkylthioim.idasole, slky.ltb.io {amino} imidazole, amino- 
(alkyl) imidazole , oxasioie, 5aikanoylauu.no} imidazole, 
thiasoie, ben?, ami a sole,, aminotlniazoie, am.inooxa.zole .. 
20 aTsdnooxadiazoie,- dialkylimidazole, 

alkyl valkanoylsmino) imidazole,- aikyi (amino) imidazole ., 
arylaudnocarbonylatniso (alkyl) Imidazole , 
alkoxycarbonyl amino (alkyl } Imidazole , 

^-K.-'-rw alk\x) ^mrdJ-zole v -*- r — ^ =s~o1e or 
25 diaminopyrimidine . 

?. The compound as defined in Claim 1 wherein R 1 
is aryl or heteroaryl, 

8, The compound as defined in Claim 1 wherein the 
PC group may be substituted within from one to five of the 
30 following groups; 

aikyi, aikenyl,. alkynyl, alkoxy, aikenyioxy, 
alkynyloxy, (alkyl or aryl) 3 Si (where each alkyl or aryl 

group is independent) , cycloalfcyl, cycloaikenyl f amino, 
Lkenylamit \ L amino, 

35 aryl aikylami.no, aryl., arylaikyl.,. aryl amino, aryloxy, 
cyoiohetex:oslkyl,. cyclohateroalkyialkyi,, heteroaryl, 
heteroary lamino,. faateroarylcocy, arylthio, aryisuif.inyi f 
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aryXsuXfonyX, thio, alkyithio, alkyisulf x oyl , 
alkylsulf onyi , he teroaryl t hio , hetero&rylsulfinyX, 
heteroarylsul fonyl , halogen, .b&ioalkyl, poXyhaXoaXkyl 
such as CF S and CF 3 CH 2f polyhaloalkyloxy such as CF 3 0 and 
5 CFjCHaO, aminothio, aminoaul.f inyl , ardrx>salf onyX , 
k Xfoaylanu I ;<s.n> su f.c. yla 

a 1 k yr, y I s a I f ony 1 a ;n i n o , a r y 1 suit ony Xatrd no , 
het eroary Isu 1 £ ony lamino , alky land nocarbonyl , 
arylaminocarbonyl , heteroaryiaminocarbonyl , hydroxy, 

10 acyl f ca rfooxy , arainoearbonyl , a Iky i carbony I , 

alkoxyearbonyl, alky! carbony loxy, aikylcarbonylamino 
aryXcarbenyl , aryXcarbonyloxy , aryXcarbonylararno, 
heteroarylcarbonyX f he t eroary 1 carbony loxy , 
heterca ryXearbony lamino , cyano, nitro* 

IS alkenylcarbonylasdno, alkynyXearbony lamino , 

alkyla* la > $ ylasuino, 

^ carbon} -a ? mo ar\ Xaminocarbonyl -a 
hefceroa i s f , no , a Ikoxyea rbonylamino . 

alkeny! \ ud nyia Ln Xhyn I jxycari ayXasdn 

20 aryloxycarhonyX amino,, het eroary loxy carbony laird.no, 

atn.laocarbonylami.no, a Xkyl aminoca r bonyloxy , X ? X- (aikoxyX 
or aryXoxy) ^alkyX (where the two aryX or a Xkyl 

Ltu< 'is can be independently defined,, or linked to 
one another to form a ring, such as X , Twiioxane or X,3~ 
25 dioxolaae;,. S{0} 2 R«R?, -1?R € <C»53E ? } alkyl , 



tt&S{C*m } ) alkenyl, -2?R« IC-NE 7 } aXfcynyX, x m< 

MR S (ONR 7 } het eroary X , -JSR* {ONGN} -amino, pyridine- H •• oxide , 



tetraaolyi, pyrasolyl , pyrydyi , thiazolyX py> mid inyl, 





30 



{where Q is 0 or H z and a' Is 0,. 1,2 or 3 } 
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imidazole, oxazole or eriazole; -P0 (R iS ) {E 1 *} , {where E 13 
and R 14 are independently alky 1, aryl,. alkoxy, aryloxy, 



fteteroaryialkossy, eyclohetaroalkyi, eyelohateroalkylalkyl , 
cyclohe t eroal koxy , or cycloheteroa Ikyialkoxy ) ; 

R 6 , R 7 , R 8 , R s * and R 9 are independently hydrogen .. 
alkyl , haioalkyl, aryl, heteroaryl , arylalkyl, 
cycioalky 1 ; (cycloalfcyl } alkyl or cyclohaearoaikyi ., which 
eubstitusnts may be the same or different from each other 
and may foe the same or different from the base TV group. 

3. The compound as defined in Claim 1 wherein E 1 
is substituted with one to five of the following 
substit'uents; alkyl, alkylaroinoearbcrnyi , 
aryiaroinoearbonyl . fteteroaryiasninocarbonyl , 
alky Icarfoonyiaroino , heteroaryl, halo, aryl, 
cycloa X ky 1 c a rbonyl amino, a r y 1 e ar box; y 1 ami .no , 
hataroa.? neax Ldinyl 

•hi t ro eye lobe teroal ky 1 , ary loxy ca rhony 1 amino , 
heteroaryloxyicarborob.anb.ne, uriedo {where the uriedo 
nitrogens may be substituted with alkyl, aryl or 
heteroaryl) , fteteracyciylear.foonylaroi.no (where the 
heterocycie is connected to the carbonyl group 
via a nitrogen or carbon atom) ., alk.y.isulf onyl amino, 
aryieulionylandUiC , beteroaryisuif onylaroino, 



i5 is S CHR^ -~~C~~ f —CH-CH- or ~~C:::::;:C , 

O R** R* ^ k* ' 

R23, p v 24 an ^ gas are independently hydrogen, alkyl, 
aikenyl, alkynyi , aryl, arylalkyl, heteroaryl, 
heteroarylalkyl, cycioalky 1 , or eyoloalkylalkyX ; 

R 2Q , R Tl s R 22 are independently hydrogen, halo, 
alkyl , aikenyl, alkoxy, ary loxy, aryl, arylalkyl,, 
aikylroereapto, arylmereapto, cycloa Ikyl, eycloalkylalkyl, 
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heteroaryl , heteroarylalkyl t hydroxy or haloalkyl; and 
these preferred substitoents may either be directly 
attached to R 1 , or attached via an aikylene chain at an 
open, position, which snhstitaents cay he the same or 
5 different from each other and may he the same or 
different from the .base R 1 group. 

1C. The compound as defined in Claim 1 wherein Z. 
is imidazole., aminoim.idazo.le, alkyl imidazole f 
alkyidnioiaddasole f al'kylthio (amino) imidazole, 
10 amino ( alky 1} imidazole or Cacetyiaraino) imidazole . 

11. The compound as defined in Claim i having the 
formula 




15 12. The compound as defined in Claitfi 1 having the 

formula 



13 . The compound as defined in Claim ? wherein R 1 
20 is aryl or heteroaryl and n is X or 4 

14, The compound as defined in Claim 1 wherein the 

moiety 

%* 

^ X ViV"t ^ rf-X V \ 

25 15. The compound as defined in Claim 1 wherein al- 

as a R* are independently H .. lower aikyl, lower alkoxy or 
aryl, and R 4 and k s are each hydrogen , 
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The compound as defined is. Claim 



in 4, R 2 and are independently K or lower alkyl, and R 4 
and RS are each H. and R 1 is aryl or hetexoaryl * 

18, The compound as defined in Claim 1 wherein R 1 
is phenyl, substituted phenyl or he ternary! . 

19. The compound as defined in Claim 1 wherein R* 
is phenyl , halophenyl, dihaiophenyl ... alky 1 phenyl , 
nitrophenyl,. dialkoxyphenyl , aikoxy (halo) phenyl , 
aikoxyphen^ * nits phenyl triflx. romethyip'henyl 
biphenyl, hsteroarylpheayl t eyciohet« ire r-\ r n nyl 
alkylthiophenyl f triaikoxyphenyl or haled diaikoxy 5 phenyl , 
pbenylalkyl, 



20 v The compound as defined in Claim 1 wherein R 1 ,. 
R 2 f R-- and /or R* may be joined together with the B atom 
and/or carbons to which they are attached to form a non- 
aromatic ring. 

21. The compounds as defined in Claim 11 wherein 
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22, The compound as defined in Claim 1 wherein 

5 

23 . The compound as defined .in Claim I wherein n 

is 1, X is m, R s and R s are independently lower alScyi or 
H. 

24, The compound as defined in Claitn 1 wherein 

" 41" •■ - ~$ . 

25. Th« compound as defined in Claim 1 having the 
structure 

15 
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r o t! , oof 

N , «IM or aty!) ^ R 2S * aiftjrt, sryf, or fwterowyO 





is 

10 

26, The compound as defined in Claim 1 wherein R l 
is 4-broroopher : yl f 4 •• chlorophenyl > 3-broreophenyl, 3,5- 
diasethoxyphenyl , 4~methylphenyl, 2 , 4 -dichlorophenyl , 3~ 
aitrophenyl, 2 -chlorophenyl, 3 -chlorophenyl, 2,5- 
! 5 dime thy iphenyl , 2 -taefchylpheayl , 3 -methylphenyl , 4 ■- 
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methyXphenyl , 2 , 3 -dimet hoxyphenyi , 4 - trif iuoromethyl - 
phenyl, 3 -trif luoro^ethoxyphenyi , 4~biphanyX., 2-bromo- 
4 4 5-caraethoxyp.henyl, 4 ~ me thy 1 th iopheny 1 , 314,S~ 
trime.thoxyphenyl , 4 -f luorophenyl , 2--chloro-3,< 4- 
5 dimethoxyphenyl, 4 -nitrophenyl, benzyl... 3-methoxyph.enyl, 
4 -msthoxyphenyl , 2 -mefchcreyphenyl , 3 -bromo -4 - f luorophenyl , 
2 fluo.T- x trophen 2- 

£iuoro~4 -brcmophenyl , 3 - at hoxyphenyl .. 3 - 
trif luorowe t hy Xpheny 1 , 3, B-d.lf luorophenyl , 3,5- 

10 diehlorophsnyl , 3 , 5-bistrif luoro^athylphenyl , 4- 

f luorophenyl , 3 - 1 r i f luorophenyl , 3~ (B-pyrrolyl) phenyl, 3-- 
m --pyrrol idinyj. ) phenyl , 3 - (N-pyrazol inyl } phenyl t 3~ m~ 
imidassolyl) phenyl, phenyl tefcra^ale , l~ (2, 4-dihald-5~ 
alkoxyphenyltetrasjol-S-yl, alkylphenyltetrezole , 

15 halophanyltetrassol , 1- C2-alkoxy-S--halophenyl ) cetrazol-5- 
yl , l - ( 3 -alky I - 4 - halophanyl} tetrazol - 5 --yl , 
alkoxyphenyitetrazole, alkyl ihalo}phenyltetragole, 
alkoxy (ha lo ) phenyl tetr&zol® < 
alkoxy i alkyl ) (halo } phenyl tetrazole > 

20 phenyl -alkyl --pyrazole, alkoxyphenyi - aikyi-pyrazole, 
ha 1 opheny 1 - a 1 kyl -pyrazole , alkyl (halo) phenyl ~ alkyl ~ 
pyrazole, alk.ylphe.nyl-- alkyl -pyrarole , alkoxy (halo) phenyl - 
alkyl --pyraxole.. alkoxy (alkyl) phenyl-alkyl-pyrasole, 
d 1 hal opheny 1 - alkyl -pyrazole , dialky Ipheny 1 -alkyl - 

25 pyrrole, alkoxypheayl -alkyl -pyrazole, halophenyl- 

haloalkyl-pyrazole, alkoxyphenyl {alkyl} (halo) pyraoole .. 
phenyl! i • dine, 

diphenylpyrimidine , halophanyl ( ha lo 5 pyr iwidine , 
dihalopyriirddine , diphenyl (feaXo) pyrlmXdine, 

30 -nxoauo 
o ' , - >. - v A'xrhenyXpyt mnidino, 

di a 1 kyl phenyl (alkoxy 5 pyrimidine , 

3S a 1 koxy * ha to } phenyl a i rd dine . 

HVj kyl amino) t ra i d i n 

hateroaryl (dihalophenyi) pyrissudme , halophenylpyrimidine 
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alkoxy (phenyl) pyrimidine , haioalkoxypheaylpyrimidine , 
phexoxy (phenyl) pyrimidine, heteroaryl (phenyl ) pyrimidina , 
dialkoxyphsnylpyrimidine , dialkylphenyipyrinsidine ., 
cycloheteroal ky 1 {phenyl } pyrifaidin£,- 
alkoxy Chalo) phenylpyritnidine , 
cyelohataroslkyl (dihalophenyl) pyrimidine, 
halophenyl (alkoxy) pyrimidins < 

alkyl (halo) phenylpyritnidine , nitrophenylpyrimidine ; 
dihalophenyl {alkoxy ) pyrimi dine , c&rfooxyphenyipyriraidina , 
alkylcarfoony Iphenylpyr iinidine .. naphthy Ipyr iiaidine ; 
alkyithiophenylpyrirnid.irte , phenylpyridine, 
.haXophenyXpyxidins, alkyl (halo) pheny. I pyridine , 
^xoaloo 

alkyl (haXophenyl) triazole, alkyl (halo) pkanyl- (alkyl) - 
triaso.hr: : alkyl imi dasopyridine 




[ ^pyi i c 1 . s line, 

11 ale p x rid ie 

27, The compound as defined in Claire 1 wherein 
X XS CH or &; 

n is 1 or 4 ; 
R* is CH 3 or H; 
R 3 is CH 3 or H; 
R* is H; 

R* is 3-ohloropbanylf 3 , S -dicMorophenyl .. 3 - chioro - 
4~fl«05 > * v >ftiran~4~yi , 3~rnethyl~4~ 

f 1 uorophenyl , 3 -phenyl - 4 - fluorppkenyl , 2 - f luoro- 5 - 
m.e t hoxypheny 1 , 2- met boxy- 5 -ehlorophenyl , 3~chloro~5 - 
jnar.hoxyphe.rjyl ,< 3 -ethyl- 4 ™f luorophenyi < 1 •• phenylfc s trazol ~ 
5 -y.l , 3- (2 -f iuorophsnylcaxhonylau-iao) pyrldin-y-yi f 
X- {2,4 -didhloro- & -methoxyphenyl ) t&trazoI-S-yl, 
1- (3 -ehiorophenyi) tetrazol - 5-yl , 
I~ [3 - chl ore - 4 -methyl ) tetra sol - 5 -yl , 
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I- (3 - nier.hy I phenyl) tetrasoX-S-yl , 
1- { 2 - chlorophanyl } t e t rassol ~ 5 ~ yl , 

1- (2- methoxy- 5 - chloro) t,e travel - S ~y 1 , 

2- {propyloarbonylamiivo} phenyl, 

5 x~ { 3 -methyl - 4 - chlorophanyl } cetrazol -S-yl, 
X - { 2 -met boxy - S •• chlorophenyl ) tet r aaol • 5 -yl, 
X- (3-methoxypheayl) tetrezol -5-y.l ? 
I - { 2 -itethoxy- 5 -chlorophanyl.) tetrazol-S-yl, 
X- {3~chlorophenyl> - 3 -methylpyra sol -.5 ~ yl , 

1.0 1~ { 3 ~£ luorophenyl} ~3~methylpyrazol~5-yi , 
X- {3~methetcyphenyl) •- 3 •• methylpyra sol - S - y I , 
X~ (3 .< 5 -dichlorophenyi } - 3 -met hylpyraxol ■■ 5-yi, 
1 - C 3 - c hj y X } - 3 e t hy 1 pyr a zc X ~ 5 ~ y 1 f 

1- (3 -chloro - 4 -tnet. by ipheny 1 ) - 3 -me thy ipyrazol • 5 •• yl , 

13 l - {2 4 -dlTtethylphenyl) • 3 -methyl pyrasol ~ S -yl 

X - { 3 - chloro - 4 - £ luorophenyl } - 3 •• met hy Ipy razol - 5 -yl , 
X- < " - i 1 - 3- <,>n , 

X - {3-chloropheny l} ~ 3 ~ t r i £ tar- t hy I py r a z ol ~ S ~ y 1 f 
X- {3-methylphenyl} 3--met.hylpyra»©l~S--yX , 

20 X - ( 3 - e hi or on he ny I ) - 3 -etnylpyrazal ~5 -yl , 

5 - (3- c'hl oro •■ 4 - f luorophenyl ) pyr i mi din - 4 - y X ? 

5- ;2-chlcn:opher-.y1 } ::>:•:: oo: -4 -yl , 

5 - 13- -ma thy Ipheny 1} pyr imidin~4 -yl , 

5- {3~trif luorome thy ipheny 1 5 pyrir.udin-4-yX, 

2S S-^/i 1 " a- 4 yl 

S~ (2, 5~diraathylphenyl)pyriraidin-4~yX, 
5 - (3,4 -diohloropheny 1 ■ pyrimidi n - 4 -yl . 
5 ■■ { 2 .. 3 -dimethylphsnyi ; pyrimidin~4-yl., 
5- ( 2 -TTiet.ho.xy~ 5 -ohiorophenyi ) pyr ititi d.i n - 4 - y X , 

30 S~ {2-methoxy-5-fluaropheayl)pyrimMin~4~yl J 
^ k t j ' 1 yl, 

3 ■■ { 3 ■■ methyl •• 4 ■■ t luoropheny l } pyr xd in- 2 - yl ,. 
t 3~chd - j 

3- (3~tri£laoromethoxyphenyl}pyridin~2-yl, 

35 S - {3~eh.Xoro-4 - f luorophenyl ) ~2~ met hoxy - py r .1 ml d 1 n - 4 -yl , 

5- {3 - chloro -4 - f luorophenyl) -2 -dimethyl a^ino-pyritfiidln~4 - 
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S - { 3 -ehioro •• 4 •• f 1 uorophenyl } -2-morphcd. inyl -pyrimidin-4 -yl , 
I« { 3 -eblorophenyl ) ~ 3 -methyl tr iaaol - 5 -yl , 
1 - ( 3 - cbloro - 4 -we thy Ipheny 1 } - 3 - we thy 1 1 r i a z ol ~ 5 - y 1 , 
S- (2< 5 ■■dxcbioxophenyi} pyrimidiri-- <■ --yl .. 
S 5- {3~chlorophenyl} pyrim.id.in- 4 -yl. ; 

v pyrimidin 
5 [2~ch - phenyl 2 etho> py> idi 
5- (3-chlorophe.ayi) ~2~methoxypyrimidin--4-yl , 
§~ ii-trxf luan ~ <■ x 

10 S- (2, 4-diehlorophenyl } -2-methoxypyrimidin~4~Yl:- # 
S~ {3 -met! 'ipheny] ; sethoxypyrii din i •> 
5- {2, S-divmsthylphenyi } •• 2 •■ methoxypyr.imidin-4 »yl f or 
5- (3 "methyl -4 ~£1 uorophenyl) - 2 -msthoxypyr imicin-4 -yl ; 
Z is 2 - amino - 5 -methyl - itai&azol ~ 4 -> yl , 

15 2, 5 -ditnethylitnid&2©l-4~yl, 2-atrii.ao~5-et.hyl- imida:sol-4 -yl , 
2 - amino •• 5 - isopropyl - imidasol -4 -yl , 2 - arainocarbonylamino- 
S -methyl - imidazol - 4 -yl S -methyl - imidasol - 4 - yl , imidazol ~ 
4-yl, or 4 -methyl imidazol - S -yl . 

28, The compound as defiaed in Claim 1 having the 

20 sstrucutra 
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30. The compound as def ined in Cl&ivr 1 having the 
structure 
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31. A pharmaceutical composition comprising a 
compound as defined in Claim .1 and a pharmacent ically 
acceptable carrier therefor, 

10 32. A method for preventing or treating disorders 

caused toy intracellular acidosis during myocardial 
ischemia; hypertension , angina pectoris, cardiac 
arrhythmia, r< > dial necrosis, 

cardiac dysfunction, LDL-cholesteroI , renal disease or 

15 heart failure, which comprises administering to a 

ma.ramal.ian species in need of treatment a therapeutically 
effective amount of a compound as defined is Claim 1, 

33. A method for preventing or treating myocardial 
ischemia, which comprises administering to a mammalian 

20 species in need of treatment a therapeutically effective 
amount of a compound as defined in Claim 1. 

34. A method for preventing or treating an 
ischemic condition, which comprises administering to a 
mammalian species in need of treatment a therapeutically 
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effective amount of an antiischetnic agent which is a 
compound as defined in Claim X. 

35, A method for preventing or treating a 
peripheral vascular disorder, which comprises 

5 t | to a ma _ s in need of txa 

a therapeutically effective amount of sn ant i ischemic 
agent which is a compound as defined in Claim i, 

36, A method for preventing or treating lover limb 
ischemia, which comprises administering to a mammalian 

10 species in need of treatment a t ■ rapeul , t.i.l\ ei ct tve 
amount of an ant i ischemic agent which is a compound as 
defined in Claim 1 . 

37, The method as defined in Claim 34 wherein the 
peripheral vascular disorder is an ischemic condition. 

IS 38. The method as defined in Claim 33 wherein the 

ischemic condition is lower limb ischemia. 

39. The method as defined in Claim 33 wherein the 
ischemic condition is peripheral atherosclerotic disease, 

40. The method as defined in Claim 36 wherein the 
20 peripheral athex - 1 1 involves nte stent 

claudication, 

41. The method as defined in Claim 34 wherein the 
peripheral vascular disorder is Raynaud's disease or 
LeRiches Syndrome. 

25 42. A method for the relief of symptoms of pain, 

para ones i a or discomfort in the lower limb and gluteal 
regions produced by arterial insufficiency where symptoms 
are initiated or worsened with ambulation, which 
comprises administering to a mammalian species in need of 

30 treatment a therapeutically affective amount of a 
v s nh x n 0 1 . 

43. A method for preventing or treating 
intermittent claudication, which comprises administering 
to < patisn? in seed c creatines a therapeut ically 

35 effective amount of a compound as defined in Claim X, 
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44. A pharmaceutical combination comprising a 
compound as defined in Claim 1 in combination with tissue 
plasminogen activator * natural or recombinant) ; 
streptokinase , reteplase, act! vase,, ianotepl ss» , 

5 urokinase , prourokina.se, anisoiated streptokinase 

plasminogen activator complex (ASPAC) ., or animal salivary 
gland plasminogen activators. 

45. & pharmaceutical combination comprising a 
compound as defined in Claim 1 in combination with a 

10 platelet aggregation inhibitor, an inhibitor of a-2- 
antiplasmin, a thromboxane receptor antagonist, a 

stic, a phosphodiesterase (PDE) 
inhibitor, a thromboxane A synthetase inhibitor, a 
se.rot.onin~2 -receptor antagonist, a fibrinogen receptor 
15 antagonist , aspirin,, a hypolipidemic agent, an 

antidiabetic agent, an ant ihypar tensive spent, a (5~ 
„ j > 4 as <. mti 

inflammatory eortiocoeteroid or an anti- inflammatory 
agent or an anti-arrhythmic agent and/or an 
20 ant i osteoporosis agent, 

4.S. The pharmaceutical combination as defined in 
Claim 45 wherein the platelet aggregation inhibitor is 
* , \.Prridine, or CS-*?4' r or ifetroban or 

aspirin - 

25 4"P The ph3ru.eseur.ioal combination as defined in 

Claim 45 wherein the antihypertensive agent is 

irbasartan, losartan, valsartan,- carvedilol or amlodlpine 
besyiate . 

30 48. The pharmaceutical combination as defined in 

Claim 45 wherein the p --adrenergic agonist is albuterol, 
v. ester. aline, formoteroi , f enoterol, sanlmeterol, 
bitoitarol , or pilbuterol , and the anti -inflammatory 
agent is beciomethasone, triamcinolone., f iorisoiida, 

35 dex , fluticasone., cromolyn., 

nedocromil , theophylb me, ai'ieuton,. ear irleukast , 
monteleu.kaat and pranleukast , 
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Claim 45 wherein the hypoiipodemie agent is pravastatin,, 
simvastatin, atorvastatu;, flavastatin, ceri.vasta.tin, 
AZ4S22 or itavastatin, 
5 50. A pharmaceutical combination comprising a 

compound as defined, in Claim 1 and a lipid -lowering 
agent, an antidiabetic agent, an anti~obs.sity agent, an 

p v * agent:, a platelet ag-j_n.no at ion ► „U < ; . 

and on an anti ;a 5 rosis agent. 
10 51. The pharmaceutical combination as defined in 

Claim 50 comprising said cannoned and an antidiabetic 
agent . 

52, The combination as defined in Claim 51 wherein 
the antidiabetic agent is 1, 2, 3 or more of a bignani.de, 
IS a suifonyl area, a giueosidase inhibitor, a. y 

agonist, a PPMl a/y dual agonist, an SGLT2 inhibitor, a 
DP4 inhibitor, an aP2 inhibitor, an insulin sensitizer, a 
glucagon- like peptide^! (GL&-1) , insulin and/or a 
meglititiide . 

20 S3, The combination as defined in Claim 52 wherein 

the antidiabetic agent is l, 2, 3 or more of metformin, 
glyburida, giinepiride, glipyride, glipizide, 
chlorpropamide, gliciaside, aearbose,, miolitoi, 
i c t - ~ t mne, rc 

25 262570, isaglitaKone, JTT-501, NN-2344, L895S4S, YM-440., 
R-119702, AJ9677, repaglinide, nateglinide, KASX129, AR~ 
K039242, GW-4Q9544, KRP297, &C2993, LY31S9G2, P32/98 
and/or kvf-dpf - 728A . 

54, The combination as defined in Claim 52 wherein 

30 f c .. $.< .> the 

antidiabetic agent within the range from about 0.001 to 
about lootl. 

SB. The combination as defined in Claim Si wherein 
t > 1 e € s a 

35 lipase inhibitor, a serotonin (and dopamine) reuptake 
inhibitor, a thyroid receptor beta compound, an aP2 
inhibitor and/or an anorectic agent. 
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5S, The combination as defined in Claim SS wherein 
the anti-obesity agent is orXisfcat, &Tt>~$€2 , AJS617 , 
L7SG355, CP331S48, sihntramine f topiramate, axokins, 
dexa-nphet amine., phentermine, pheny Ipropanolaoine .. and/or 
5 mazindoX - 

37, The combination ss defined in Claim 51 wherein 
the lipid lowering agent Is an MTP inhibitor, an HMG C©& 
reductase inhibitor, a squaiene eynthetaae inhibitor, a 
fibrin acid derivative, an upreguiator of LDL receptor 
10 otivi 5 ■> hii > r an ACAT inhibitor 

58, The combination as defined in Claim S? wherein, 
the lipid lowering agent is pravastatin, lovaetatin, 
simvastatin,. at.orvastat.in, eerivastatin,, fiovaetatin, 
itavastatin, visastatin, fenofibrate, gemfibrozil, 

IS elofibrata, avasiiaibe, TS-3S2, MD-700, choiestaga.l, 
niacin and/or LY295427. 

59, The t N N 

the compound is present in a weight ratio to the lipid- 
lowering agent within the range from about 0.001:1 to 
20 about 100:1, 

60, The combination as defined in Claim SO wherein 
the antihypertensive agent is an ACS inhibitor, 
angiotensin II receptor antagonist, HEP/ACE inhibitor, 
calcium channel blocker and/or ^-adrenergic blocker, 

25 61. The combination as defined in Claim 60 wherein 

the antihypertensive agent is an ACE inhibitor which is 
captoprii,,- fosinopril, enaiaprii, iisinof til , quinapril., 
benazepril, fentiapril, ramipril or moexiprii; 

wV ol ts ~ o - u c , 

30 [S[(R*,R*) ) ~hexa.hydro-6- [ (2-mercapto-l -oxo-3~ 

pheny ipropyl } anu.no j -2,2- dimethyl - 7 ■■ oxo - IB ■■ aoepina - 1 - 
acetic acid {gemopatr flat) or CCS 30440; 

an angiotensin II receptor antagonist which is 
i r s s a r t a . .. I o s . r C a n o r v : - 1 a r r. a n 

35 amiodipine hesylate, prazosin HCi, verapamil,, 

nifedipine, nadolol, propranolol., carvediloi, or 
clcni dine HCi. 
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€2. The combination as defined in Claim SO whs 
the platelet aggregation inhibitor .is aspirin, 
ciopidogrei- ticiopidine, dipyridamole or ifetroban. 
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